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EXECUTIVE SUMMARY 0 
This draft Trenches and Mound Site charactenzation Report summmzes the results from the 
Trenches and Mound Site charactenzation performed in 1995 The objectives of the charactenzation 
efforts were to identify the dimensions and boundanes of the trenches, delineate areas of high 
concentration of volatile organic compounds in the trenches and the Mound Site, and provide other 
data necessary to support accelerated removal actions or remediation of the sources of contamination 
at these locations 

This charactenzation report focuses on the Northeast and Southeast Trenches Areas and Mound Site 
Specifically, the following sites were investigated, Trench T-4 (Individual Hazardous Substance Site 
[IHSS] 11 1 l), Trench T-10 (IHSS 11 1 7), Trench T-11 (IHSS 11 1 8), Trench T-13 (PAC NE-1413), 
Trench T-5 (IHSS 11 1 2), Trench T-6, (IHSS 11 1 3), Tech T-7 (IHSS 11 1 4), Trench T-8 (IHSS 
111 5), Trench T-9 (IHSS 111 6), Trench T-12 (PACE NE! 1412), Mound Site (IHSS 113), Trench 
T-1 (IHSS 108), and Trench T-2, call Ryan’s Pit (IHSS 109) 

Data from the Trenches and Mound site charactenzation were combrned with data from previous 
investigations The data were compared against background concentrations, Prelimnary 
Programmatic Remediation Goals (PPRGs), and the Rocky Flats Cleanup Agreement (RFCA) Action 
Levels The compmsons indicate that Ryan’s Pit, Trench T-4, Trench T-3 and the Mound Site 
require remedial action Trench T-1 requires further investigation Trenches T-5, T-6, T-7, T-8, T-9, 
T-10, T-11, T-12 and T-13 do not require remediation 

@ 
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Northeast Trenches 
North of the East Access Road 
Southeast Trenches 
South of the East Access 
Road 
Mound Site Area 

1.0 INTRODUCTION 

Trench T-4 (IHSS 11 1 l), Trench T-10 (IHSS 11 1 7), Trench T- 
11 (IHSS 11 1 8), and Trench T-13 (PAC NE-1413) 

Trench T-5 (IHSS 11 1 2), Trench T-6 (IHSS 11 1 3), Trench T-7 
(IHSS 11 1 4), Trench T-8 (IHSS 11 1 5), Trench T-9 (IHSS 
11 1 6), and Trench T-12 (PAC NE-1412) 

Mound Site (IHSS 113), and Trench T-1 (IHSS 108) 

This report summanzes results of the field work performed in the summer of 1995 under the 
Trenches and Mound Site Charactenzation Work Plan Data were collected to detemne which 
sites required remedial action, and the estimated extent of necessary remedial actions The work 
was planned based on the results of previous investigations including those performed for the 
Operable Unit 2 (OU2) Phase I1 Resource Conservation and Recovery Act (RCRA) Facllity 
InvestigatiodRemedial Investigation (RFI/RI) Report (DOE, 1995) 

The investigation performed as part of the RFI/RI was mtended to locate contammated areas, but 
was not mtended to charactenze these sufficiently for the purpose of plannlng remedial actions 
For example, while at least one borehole was drrlled into each trench, dnlling through the 
trenches was excluded because of the uncertamties in the trench contents, and m whether the area 
beneath the trenches was contarmnated Dnlling through the trenches could potentially have 
created pathways for contamnants to mgrate downward into uncontarmnated areas After the 
areas were charactenzed and contarmnation idenQfied, follow-on mvestigaoons were to be 
implemented to delineate the contammated areas and to plan remedial actions 

The OU 2 Phase I1 RFI/RI investigation concluded that several sites required additional 
information to detemne the extent of the contarmnant source, or whether sources were present 
that required remedial action The areas requinng additional investigation were addressed as part 
of the 1995 Trenches and Mound Charactenzation project Specifically, the followmg sites were 
investigated (see Table 1-1) and are also presented in Figure 1-1 

Table 1-1 Characterization Sites 

I I Area IHSS I 

m i z r e ;  I Trench T-2, called Ryan’s Pit (IHSS 109) I 

This investigation did not include Trench T-3 (IHSS 110) because it was previously charactenzed 
as part of the OU 2 Subsurface W R A  project In addition, samples were not taken from within * 
September 1996 \A 1-1 
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Trench T- 1 due to the potentially hazardous conditions associated with suspected pyrophonc 
uranium within this trench 

The prelimnary results of this field investigation for Ryan’s Pit (IHSS 109) indicated, but did not 
absolutely confirm, the presence of a volatile organic source Additional data were required pnor 
to the initiation of the accelerated action for this IHSS The additional data collected as part of 
the accelerated action at Ryan’s Pit is not reported here However, a source was found, excavated 
and treated A summary of the project can be found in the Completion Report for the 
Remediation of IHSS 109, Ryan’s (RMRS, 1996) 

1.1 PURPOSE OF REPORT 

The objectives of the charactenzation project were to identify the dimensions and boundmes of 
the trenches, to delineate areas of high concentrations of volatile organic compounds (VOCs), and 
to provide sufficient data to support accelerated source removals or other remedial actions at 
these locations 

I 

The field investigation (EG&G, 1995a) utilized an observational approach where the results of 
each investigative phase were used to detemne the next steps This entiuled compiling avalable 
histoncal information, developing and implementing non-intrusive investigations, followed by the 
development and implementation of intrusive investigations The results for each area 
investigated are summarized in a stand-alone section While this approach results in redundant 
reporting, each section can be used independently of the others 

e 

1 2  ORGANIZATION OF REPORT 

The Charactenzation Report is divided into four sections as follows 

0 Section 1, Introduction, discusses the purpose and organization of the report 

0 Section 2, Work Plan Methodology, describes the charactenzation methodology 
employed 

0 Section 3, Summary of individual investigations, provides approximate dimensions of the 
sites and the nature and extent of contamination in subsurface soils and groundwater 
This section also contains supporting information including, Histoncal Release Report 
information, EM-31 and EM-61 surveys, GPR surveys and borehole geological logs 
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0 Section 4, Conclusions, presents a bnef summary of the findmgs of the report to support e the early action program 

0 Section 4, References, presents references cited in the report 

1.3 REMEDIAL ACTIONS 

Several accelerated removal actions have been implemented since the Trenches and Mound Site 
investigation began These accelerated actions utilized data presented in this report The 
accelerated actions are 

0 Ryan’s Pit in 1995, 

0 Trench T-3 in 1996, and 

0 Trench T-4 in 1996 

As of this date, the Ryan’s Pit Accelerated action has been completed except for the final 
disposition of the soils, excavation of Trench T-3 has been completed, soils have been treated and 
are being returned to the trench, and Trench T-4 excavation has been completed 

e 
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2.0 WORK PLAN METHODOLOGY 

Sections 2 1 through 2 4 descnbe the implementation of the Trenches and Mound Site 
Charactenzation Work Plan (EG&G, 1995a) Previous investigations are summanzed in the OU 2 
Phase I1 RFWRI Report (EG&G, 1995b) and focused on locating and charactenzing contmnated 
areas in OU-2 These investigations did not provide the data necessary to detemne dimensions 
and boundaries of the trenches, or areas of high concentration of contaminants in the trenches or 
Mound Site 

The program utilized several methodologies to meet project objectives histoncal data were 
compiled to identify potential contarmnants, trench location and size, aenal photographs were 
examined to identify disturbed areas, venfy trench dimension and deterrmne times of operation, a 
visual survey was conducted to identify features on the ground and to lay out a geophysical 
sampling gnd, two electromagnetic surveys were conducted to delineate magnetic anomalies and 
to delineate trench boundmes, Ground Penetrating Radar (GPR) surveys were conducted to 
better detemne trench depth and extent, soil gas surveys were conducted to identify and 
delineate volatile organic contmnant plumes, and subsurface soil sampling was conducted to 
venfy soil gas survey results and to better define metal and radionuclide contmnation present at 
the sites @ 
2.1 HISTORICAL INFORMATION 

To provide information regarding the disposal practices at the Trenches and Mound Site, 
pertinent sections from the Histoncal Release Report and other histoncal documents were 
reviewed In addition, several long-term Rocky Flats Plant employees were interviewed 

2.2 AERIAL PHOTOGRAPHS 

Aenal photographs dating from 1954 through 1972 were exarmned to ascertain the time penod 
of operation at the sites, approximate the length and width of the sites, identify any staging areas, 
and gather information which mght confirm the contents of the trenches and Mound Site 

2 3  SITE VISIT 

A visual survey of the trenches and Mound Site was performed by the project geologists and a 
representative from the Rocky Flats Ecology and Watershed Management Division Landmarks 
from the aenal photographs were used as reference points to locate the general area of the 
disposal sites Soil disturbances such as mounding and subsidence were identified and recent * 
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geologic charactenzation information was used to delineate between Rocky Flats Alluvium and 
soil disturbance caused by construction related activities Evidence of fill matenal deposits was 
also noted In addition to the geologic charactenstics of the area, changes in vegetation were used 
111 the identification of the more recently disturbed soil and revegetated fill matenal Upon 
completion of the visual survey, pin flags were laid out to establish geophysical gnds 

2.4 GEOPHYSICAL SURVEYS 

Electromagnetic (EM) methods provide a means of measunng the electncal conductivity of 

subsurface matenals EM-31 and EM-61 surveys were run at most of the sites to a d  in 
detemnmg the lateral and vertical extent of trench matenals, the presence and distnbution of 
buned metallic objects, and the presence of any conductive plumes 

2.4.1 EM-31 

EM data was collected with a Geonics EM-31 Terran Conductivity Meter (EM-31) When usmg 
the EM-31, the depth of investigation is dependent on the instrument mode of operation The 
honzontal dipole mode (coils are vertical coplanar) has a penetration depth of approximately 8 
feet and the vertical dipole mode (coils are honzontal coplanar) has an approximate penetration 
depth 16 feet 

Both the quadrature phase component and the inphase component of the inducted magnetic field 
were measured The quadrature phase is linearly related to the ground conductivity and therefore 
directly responsive to geologic vanations The inphase component measures the rauo of the 
inducted magnetic field to the pnmary field and as a result is more responsive to the presence of 
metallic objects than the quadrature phase 

EM data was collected in a gnd pattern over each trench with a station spacing of 5 feet The 
station spacing was chosen to allow potential resolution of trench edges A significantly larger 
station spacing would make the interpretation of trench edges more ambiguous 

2.42 EM-61 

Based on the EM-31 results, further definition of those areas which potentially contamed metallic 
debns was accomplished using a Geonics EM-61 The EM-61 was used to more accurately 
define lateral limits of buned metallic debns 
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EM-61 measures different magnetic frequency ranges than the EM-31 survey The EM-61 
survey is not as distorted by water, gram size vanation within the sediment Noise from overhead 
power lines is nuninuzed Therefore, the areas which contam metallic debns are better defined 
EM-61 will identify metallic debns from the surface to below the bottom of the trench 

2.4.3 Ground Penetrating Radar (GPR) 

GPR involves transmitting a relatively high-frequency electromagnetic pulse and recording the 
travel time of the reflected electromagnetic energy Reflechons occur whenever the dielectnc 
constant of the matenals changes The graphical representation of the compiled travel times is an 

approximation of the interfaces one would see in a cross section through the survey area 

The effectiveness of GPR at a given site is directly proportional to the dielectnc properties of the 
medium through which the signal is transmtted Properties of the medium can affect penetration 
depths as the EM pulses lose energy in the form of heat when transnutted through electncally 
conductive matenal Conductive matenal such as clay can reduce GPR penetration depths and, in 
some cases, render GPR ineffective Saturated soils and ramy conditions can also render GPR 
ineffective 

2.5 SOIL GAS SURVEYS 

A soil gas survey was conducted on a gnd over each trench to identify areas of high volatile 
organic compounds (VOC) concentrations The soil gas survey was performed at 20 foot 
intervals along two lines running parallel to the major axis of each trench Soil gas samples were 
collected at two depths at each sampling locations, generally at 5 feet and at 10 feet below ground 
surface (bgs) Soil gas samples were collected and analyzed with a photoionization detector 
(PID) and/or a flame ionization detector (FID) Samples were collected at approximately 30 
percent of the gnd locations for confirmation laboratory analysis using the modified Method 
8010 (EPA, 1986) 

, 

2.6 SUBSURFACE MATERIAL SAMPLING 

Based on the soil gas survey results, areas with elevated VOC concentrations were evaluated along 
with histoncal borehole data to determine how many subsurface samples were needed and where 
to collect them If the VOC high concentration area defined by the soil gas survey was less than 
20 feet in diameter, then two boreholes were dnlled and sampled If the VOC high concentration 
area defined by the soil gas survey was greater than 20 feet in diameter, then three boreholes were 

1) dnlled and sampled 
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3.0 RESULTS I) 
The following sections summanze the data collected dunng the Trenches and Mound Site 
charactenzation activities Data collected dunng the charactenzation activities has been compiled with 
histoncal data and compared against background Upper Tolerance Levels (UTL),, Levels, Rocky 
Flats Cleanup Agreement (RFCA) Action Levels, and Prelimnary Program Remediation Goals 
(PPRGs) to support the accelerated action program 

Action levels for Volatile Organic Compounds (VOCs) are based on maximum Contarmnant Levels 
(MCLs) established under the Safe Dnnlung Water Act Tier I action levels were developed to 
identify potential cleanup targets in areas where VOC contammation of groundwater exceeds 100 

times the MCL Tier II action levels were developed to protect surface water quality from 
contaminated groundwater Soil action levels were developed based on the leaching potential of each 
compound 
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3.1 TRENCH 1-1 (IHSS 108) 

Trench T- 1 was investigated using the following methodologies 

Histoncal data were compiled using the Histoncal Release Report and supplemented with 
employee interviews to identify potential contaminants, trench location, and size 
Aenal photographs were exammed to identify disturbed areas, venfy trench dimensions, and 
de temne time of operation 
A site visual survey was conducted to identify physical features and establish a geophysical 
sampling grid 
Two electromagnetic (EM) surveys were conducted to locate buned conductive and/or metallic 
objects and define trench boundanes 
Ground Penetrating Radar (GPR) surveys were conducted to better detemne trench dimensions 
Soil gas surveys were conducted to identify and delineate con tanan t  plumes 

0 

0 

0 

0 

As shown in Figure 3 1-1, Trench T-1 is located approximately 100 feet south of the southeast corner 
of the Protected Area (PA) fence The trench dimensions are approximately 200 feet long, 15 feet 
wide, and 5 feet deep The trench was reportedly used for disposal from 1954 to 1962 for 125 
drums containing approximately 25,000 kg of depleted uranium chips and hydraulic oil Some of 
the drums contained metal turnings, still bottoms (residue from a distillation process), cemented 
cyanide waste, and copper alloy The pertinent section of the Histoncal Release Report (HRR) is 
presented as Exhibit 3 1 A (PAC Reference Number 900-108) 

Although the general location of Trench T-1 was known, the exact location of the trench had not 
been physically identified pnor to the Trenches Area and Mound Site Charactenzation Program of 
1995 Aerial photographs dating from 1954 through 1972 were exammed to ascertain the penod of 
operation, approximate the length and width, identify staging areas, and gather information which 
might confirm the contents of the trench (Colorado Aenal Photo Service, 1993) Photographs from 
1962 and 1963 show this site, approximately 20 feet wide by 200 feet long, with dark staning and 
disturbed soil The location and dimensions of this staning and soil disturbance are consistent with 
information from the HRR 

3 1 1 Geology 

Surficial deposits in the area of Trench T-1 consist of poorly consolidated Rocky Flats Alluvium 
overlying the Arapahoe and Laramie Formations to a depth of approximately 18 feet Artificial fill 
deposits correspond with the area identified as Trench T-1 The top of bedrock in the area is 
approximately 18 feet below ground surface (bgs) Bedrock lithology generally consists of 
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claystone, however, channel of the Arapahoe Formation Number 1 Sandstone is present beneath the 
southwest portion of the trench and this formation is approximately 40 feet thick in the area of 
Trench T-1 (EG&G, 199%) The hydrograph from monitonng well 12091 located south of Trench 
T-1 indicates that groundwater fluctuates between 7 to 19 feet bgs 

3.1.2 Site Visual Survey and Geophysical Surveys 

After aenal photographs were examned, a visual survey of the Trench T-1 area was performed by the 
project geologists and a representative from the Rocky Flats Ecology and Watershed Management 
Division Landmarks from the aenal photographs were used as reference points to locate the general 
area of Trench T-1 Soil disturbances such as mounding and subsidence were identified and used 
together with recent geologic charactenzation information to delineate between Rocky Flats Alluvium 
and soil disturbances caused by construction related activities Evidence of fill deposits also were 
noted In addition to the geologic charactenstics of the area, changes in vegetahon were used to 
identify the more recently disturbed soil and revegetated fill matenal The area did not show any 
evidence of surficial water or seeps 

Upon completion of the visual survey, a geophysical gnd was laid out using pin flags The gnd was 
65 feet wide (north-south) by 275 feet long (east-west) with flags placed at five foot increments 

EM-31 Survey 

After establishing the geophysical gnd, the EM-31 survey was performed The data collected from 
the honzontal dipole mode survey indicate anomalies in the top eight feet of alluvium Both the 
vertical and honzontal dipole modes of the EM-31 survey indicate the same anomalies The 
anomalies vary in size from 10-24 feet wide and indicate that Trench T-1 is approximately 200 feet 
long This interpretation agrees with the HRR and aenal photographs These anomalies strongly 
support the presence of buned metallic objects and/or other conductive solid or liquid matenals in the 
trench The EM-31 survey did not indicate a conductive contamnant plume Results of the EM-31 
survey are presented in Exhibit 3 1 B 

EM-61 Survey 

To further define the physical charactenstics of the gnd area, an EM-61 survey was also performed 
The EM-61 survey identified the same anomalies shown by the EM-31 survey These anomalies 
represent the areas within the trench most likely to contain buned metallic objects The b u n d  drums 
noted in the HRR are most llkely located in the west end of the trench with fewer drums or other 
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metallic debns located in the east end of the trench Results of the EM-61 survey are presented in 2 Exhibit 3 1 C 

Ground Penetrating Radar 

GPR was used in conjunction with the EM-31 and EM-61 surveys to better detemne the extent of 
Trench T-1 The north-south surveys indicated the trench width vanes from 10 to 24 feet wide The 
east-west survey indicated that the trench is six feet deep except for 60 feet of the eastern end of the 
trench where it is 10 feet deep and appears to contain dense matenals This area corresponds with an 

anomaly in the EM-31 and EM-61 surveys The GPR survey results are presented in Exhibit 3 1 D 

3.1.3 Soil Gas Surveys 

Due to the unusually high spnngtime precipitation in 1995, the vadose zone in the Trench 
T-1 area was highly saturated The increased soil moisture content tended to attenuate soil gas 
readings, making sample collection difficult However, 32 samples were collected and analyzed for 
total volatile organic content using field instrumentation To venfy field soil gas readings of total 
VOCs, 19 samples were collected and sent to an onsite laboratory for general chemstry analysis using 
Method 8010 (EPA, 1986) 0 
Based on the trench boundanes as determined by geophysical surveys, locabons for soil gas sampling 
were spotted every 10 feet around the trench Soil gas sampling was not performed inside of the 
Trench T-1 boundanes because of the suspected presence of pyrophonc uranium Soil gas samples 
were collected at depths of five and nine feet bgs If a sample had a field measurement above 100 
ppm on the field instrumentation, the field crew stepped off 10 feet from that location and collected 
an additional sample This procedure was repeated until readings less than 100 ppm were obtaned 
This methodology was employed to determine the extent of the VOC contarmnant plume outside of 
the trench boundanes 

The soil gas survey results indicate the presence of a possible VOC source within the trench At five 
feet bgs the maximum concentration of total VOCs (600 ppm) was detected at location SG2T01005 
(ten feet north of the trench boundary) The maximum concentration for total VOCs (1726 ppm) at 
the nine foot bgs was detected at location SB2T01009A Soil gas survey results are presented in as 

Figure 3 1-2 
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3.1.4 Subsurface Soil Sampling 

I 
Subsurface soil sampling from the Trench T-1 area was the final step of the charactenzation activities 
The planned methodology was to dnll angled boreholes (at approximately 60 degrees) beneath the 
bottom of the trench to detect contamination that may have migrated downward This method would 
prevent penetration of the trench bottom possibly creating a contammation rmgration pathway This 
approach would also prevent the possibility of allowing oxygen to enter the trench and creating a 
reaction with the uranium However, due to the amount and size of cobbles encountered dunng the 
angle dnlling phase of the charactenzation, the collection of subsurface samples was not possible 
The program was subsequently canceled 

Previous charactenzation of the subsurface soils in the vicinity of Trench T-1 took place dunng the 
OU 2 Phase I1 Resource Conservation and Recovery photographs (RCRA) Field Investigation 
(RFQ/Remedial Investigation (RI) Program The data from two boreholes, BH3487 located in the 
trench, and BH3587 located approximately 30 feet east and 15 feet south of the southeast comer of 
the trench, indicate elevated levels of metals and radionuclides Figure 3 1-3 idenhfies the locations 
of boreholes and wells that charactenze the Trench T-1 area 

Organic Compounds 

There were no detected concentrations of organic compounds exceeding the Rocky Flats Cleanup 
Agreement (RFCA) Subsurface Soil Action Levels or the Prelimnary Program Remediation Goals 
(PPRGs) for subsurface soils, construction worker scenano as presented in Table 3 1-1 

Metals 

Calcium (range 89,300-1 16,000 mgkg), and cadmium (range 2 0-3 3 mgkg) concentrations 
exceeded the background Upper Tolerance Lirmt ( U h M )  as shown in Table 3 1-2) There were no 
metals detected at concentrations greater than the PPRGs for subsurface soils, construction worker 
scenano 

Radionuclides 

Amencium-241 (range 0 04-0 60 pCdg), cesium-137 (range 0 40-1 5 pCdg), and plutonium 
239/240 (range 0 06-1 5 pCdg) activities exceeded the background m, as presented in Table 
3 1-3 As presented in Table 3 1-4, radium-226 (0 50 pCdg) and radium-228 (range 
activities exceed the PPRGs for subsurface soils, construction worker scenano 

1 3-1 6 pCdg) e 
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3.1.5 Groundwater e 
There are five wells located near Trench T-1 Well 00893 is located within the trench Wells 01891 
and 12091 are located approximately five feet south of the southeast comer of the trench and wells 
02387 and 0436 are located approximately 15 feet south of the mddle of the southern boundary of 
the trench Elevated concentrations of metals, radionuclides, and one organic compound were 
observed 

Organic Compounds 

Concentrations of methylene chlonde (range 7-16 pg/L) from wells surrounding Trench T-1 
exceeded the RFCA Tier 11 Groundwater Action Level as shown in Table 3 1-5 There were no 
detected concentrations of organic compounds greater than the RFCA Tier I Groundwater Action 
Levels or the PPRGs for surface water, open-space receptor 

Metals 

Concentrations of dissolved bmum (range 172-240 pg/L), total bmum (range 331-404 pg/L), 

dissolved chromium (range 13 9-14 6 pg/L), total lead (range 19 2-23 5 pgk) ,  dissolved 
manganese (range 31 1-553 pgL), total potassium (range 5,010-8,680 pg/L) exceeded the 
background UTLwBy as presented in Table 3 1-6 Dissolved antimony (range 12-40 pg/L), total 
antimony (22 6 pg/L), dissolved manganese (range 31 1-552 pgk),  and total manganese (range 
191-530 pg/L) concentrations exceeded the RFCA Tier I1 Groundwater Action Levels as shown in 
Table 3 1-7 There were no detected concentrations of metals greater than the RFCA Tier I 
Groundwater Action Levels or the PPRGs for surface water, open-space receptor 

Radionuclides 

The total amencium-241 (1 09 pCdL), total cesium-137 (1 15 pCdL), dissolved strontium-89/90 
(1 568 pCdL) and total plutonium-239,240 (0 13 pC&) activities exceeded the background Gy 
values as shown in Table 3 1-8 Dissolved gross alpha (range 7 12-9 96 pC&), dissolved gross beta, 
(range 5 6-33 0 pCfi) ,  total amencium-241 (1 09 pCdL), total cesium-137 (1 15 pCdL), and total 
plutonium-239/240 (0 13 pCi/L), dissolved uranium-233/234 (range 2 5-4 8 pCdL), dissolved 
uranium-238 (range 1 8-4 3 pCfi) ,  and dissolved strontium-89/90 (1 57 pC&) activities exceeded 
the RFCA Tier 11 Groundwater Action Levels (see Table 3 1 9) There were no detected activities of 

radionuclides greater than the RFCA Tier I Groundwater Action Levels or the PPRGs for surface 
I e water, open-space receptor 
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3.1.6 Summary 

Results of the geophysical surveys indicate that Trench T-1 is approximately 10 to 17 feet wide, 6 to 
10 feet deep, and 200 feet Iong which corresponds to an approximate volume of 444 to 1,260 cubic 
yards (cy) of buned matenal 

The EM-31 and EM-61 surveys indicate two separate areas potentially contuning buned metallic 
objects The large anomaly on the east end of the trench is the most ldcely location for the buned 
drums referred to in the HRR The smaller anomaly on the west end of the trench is potentially more 
buned drums or metallic debns GPR confirms the presence of dense matenals 111 the vicinity of the 
east side of the trench 

Due to the low permeability of the soil and the saturated conditions the soil gas survey was not 
conclusive as to the extent of VOC contamination in the trench and surrounding area The EM-31 
survey did not indicate the presence of a conductive plume 

There were no organic compounds detected in the subsurface soils surrounding Trench T-1 which 
exceed the RFCA subsurface soil action levels None of the concentrations of metals detected in the 
surrounding subsurface soils exceeded the PPRGs for subsurface soils, construction worker scenano 
Three metals were detected at concentrations greater than the background UTL,, and three 
radionuclides were detected with activities greater than the background m, In addition, radium- 
226 and radium-228 were detected with activities greater than the PPRGs for subsurface soils, 
construction worker scenano However, the background m, activities for radium-226 and 
radium-228 exceed the PPRGs for subsurface soil, construction worker scenano 

None of the concentrations of detected organic compounds or metals nor the activities of the detected 
radionuclides in the groundwater exceed the PPRGs for surface water, open-space receptor or the 
RFCA Tier I Groundwater Action Levels Methylene chlonde concentrations, five metal 
concentrations, and eight radionuclide activities exceed the RFCA Tier 11 Groundwater Action Levels 

Trench T-1 summary information is presented in Table 3 1-10 Without samples collected from 
within the trench, the type and extent of contamination within the trench cannot be confirmed The 
potential for exposure of pyrophonc matenals in uncontrolled circumstances indicates the need for a 
removal action Remedial action for this site is indicated and additional charactenzation activities will 
need to be performed to develop the appropnate response action 
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TABLE 3.1-10 TRENCH T-1 SUMMARY INFORMATION 

Greater than U T L  
Aluminum 
Calcium 
Cadmium 

Greater than RFCA Standards Greater than PPRGs 

Americrum-241 
Cesium-137 
Plutonium-239/240 

N Q k  

A RFCA subsurface soil action level for 2-Butanone has not been determined 

Radrum-226 
Radtum-228 

Greater than U T L ,  Greater than RFCA 
Tier II Standards 

Methylene Chloride 
Banum Antimony 
Chromium Manganese 
Lead 
Manganese 
Potassium 
Strontium-89/90 Gross Alpha 
Americium-241 Gross Beta 
Cesium-137 Americium-241 
PI u to n I u m-239/240 U ran ium-233/234 

uranium-238 
Strontium-89/90 

Greater than RFCA 
Tier I Standards 

Greater than PPRGs 

Length (ft) Width (ft) 

200 10-1 7 

Depth (ft) Volume (cy) Metallic Plume 
Objects 
Present 

6-1 0 444-1,260 Yes No 
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Trench T-I EM41 Surveys 
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Trench T-1 EM41 Surveys 



Exhibit 3.1 .D 
Trench T-1 Ground Penetrating Radar Surveys 4 
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3 2 RYAN’S PIT (IHSS 109) e 
Ryan s Pit was inveshgated using the following methodologies 

Histoncal data were compiled to idenbfy potential contarmnants trench location, and size 

Aenal photographs were examined to identify disturbed areas, venfy trench dimensions, and 
de temne time of operation 

A site visual survey was conducted to identify physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate buned metallic objects and define trench boundanes 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 

Subsurface soil sampling was conducted to detemne whether contammation is present beneath 
the trench 

0 

0 

0 

As shown in Figure 3 2-1 Ryan s Pit, previously referred to as Trench T-2, is located approximately 
150 feet south of the 903 Pad The dimensions of the pit are approximately 20 feet long 10 feet 
wide and five feet deep The HRR descnbes the pit as a waste disposal site used from 1969 and 1971 

for nonradioactive liquid chermcal waste VOCs disposed of at this locahon include 
tetrachloroethene, tnchloroethene, and carbon tetrachlonde In addihon to VOC disposal, pant  
thinner and small quantities of construction-related chemcals may also have been placed in Ryan s 

Pit Only the liquids themselves were put in the pit, their contamers were either reused or disposed of 
in other areas Matenal placed in the pit was supposedly screened for rAonuchde activity pnor to 
disposal Interviews with former employees confirmed the suspected locatlon, extent and content of 
Ryan s Pit The pertinent section of the HRR presented in Exhibit 3 2 A (PAC Reference Number 
900- 109) 

Field investigations conducted in 1987 through 1993 do not substanhate that only nonradioactive, 
noncontainenzed liquids were placed in the pit 

Although the general location of Ryan’s Pit was known, the actual locatlon of the pit had not been 
physically identified pnor to the Trenches Area and Mound Site Charactenzation Program of 1995 

To pinpoint the location of the pit aenal photographs dating from 1964 through 1972 were 
examined (Colorado Aenal Photo Service 1993) Photographs from 1967 through 1970 reveal 
patches of soil disturbance drum storage and construction related activihes 111 the area of Ryan s Pit 
This site is an area approximately 10 feet wide by 20 feet long of dark stsunlng and disturbed soil 
The location and dimensions of this staining and soil disturbance are consistent with informanon 
from the HRR and the personal interviews Pnor to 1967 there are no indications of soil disturbance 

/ 
37 
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or waste dlsposal actIvitIes m the area. Photographs after 1975 show 

closure and abandonment of thearea. 
s c m g  dcatmg 

f 

3 2 1 GEOLOGY 

Sdiclal deposits m the area of Ryan’s Rt constst of Rocky Flats Muvim that has ban reworked 

and transported downslope, along with other clay-nch colluvml deposits and fill maxeflal Surficral 
deposits are between one and eight feet thtck The bedrock is weatbaed Arapahoe or Lararme 
fonnatmn consistmg of silty claystone, clay and claystone @G&G 1995~). The hydrograph fram 
monitonng well 07391, locatad south of Ryan s Rt, inhcates that groundwater fk€uates W e e n  3 
to 10 feet bgs 

3 2 9  site vhual suwey amd mophyslcel surveys 

After acnal photographs were exammd, a vlsual survey of the a n a p t  smtb ofthe903 Pad was 
performed by the pmpt  geologrsts and a representatwe from the Rocky pfats Ecology and 
Wwrshed Management I)lvimn Laodmarks from the aemd photognrpbs w t n  usad as refennce 
pomts to locate the general area of Ryan’s Rt Sod drstprbances were ld&atdkd and past gaolopxl 
surveys were used to dehneate sod drsturb- caused by coIultNcboa related act~vitIes Evldenct of 
fill depos~ts were also noted. In ad&t~on to the geolow charactenstmcs of tbe area, changes m 
vegetatlcm were used to iden&@ the more recently disturbed sod and revegetated fill matcnal TBere 
1s a groundwater seep 15 feet npslope from the d~~turbed area-denfdkd as Ryan’s Rt 

Upon complehon of the YlSuLtl survey, a geophyslcal g i d  was lard out using pm fkgs Gnd 
&mensions were 50 feet wdt (north-south) by 200 feet kmg (east-west) dth flags p M  at five foot 
increments 

After establishmg the geophysuxil grid, the EM-31 survey was performed The mtd data collected 
from the survey drd not detect any a n o d e s  wfuch mght mhcate the of subsurface sod 

distarbance Tbe lpld was then extended to the north and the south by an add1t1mal50 feet, and 
extended east and west by another 100 feet malung the gnd dimcnsms 100 feet wade by 300 feet 
long 

The extended EM-31 survey showed the presence of several small agornasuW m the northwest 
quadrant of the gnd and a smgle larger d y  located m the southeast The &r anomalies are 

attnbuted to surficial debns (1 e ,  metal fence posts, metal strappmg, and ttn sheets) and therefore are 
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not considered part of Ryan s Pit The larger anomaly appears to be approximately 20 feet long by 
10 feet wide and is slightly irregular shape and pattern and represents Ryan s Pit The survey also 
indicates the presence of a conductive plume migrating from Ryan s Plt in a southeasterly direction 
Surrounding Ryan s Pit is a very large anomaly thought to represent the change in moisture content 
and soil propertres between disturbed areas and undisturbed Rocky Flats alluvium Results of the 
EM-31 survey are presented in Exhibit 3 2 B 

EM-61 Survey 

To further define the physical charactenstics of the gnd area, an EM-61 survey was also performed 
As in the EM-31 survey results the EM-61 survey located several small anomalies which are 
attnbuted to surfkial debns The larger anomaly was detected agam However, the EM-61 showed a 
more centralized area of high magnetic activity approximately 18 feet long by about 7 feet wide 
The area of high conductivity within the anomaly is shadowed by a larger area of lower conductivity 
which is due to the high groundwater level Results of the EM-61 survey contours are presented m 
Exhibit 3 2 C 

Ground Penetrating Radar 

GPR was also considered for use in conjunction with the EM-31 and EM-61 surveys for a more 
definitive detemnation of the walls and extent of Ryan s Pit However, due to the unprecedented 
heavy precipitation high groundwater level and surface water precluded the use of GPR The 
moisture would have resulted in inaccurate GPR data therefore, this phase of the project was 
canceled 

3 2 3 Soil Gas Surveys 

Due to the unusually high spnngtime precipitation in 1995 the vadose zone in the study area was 
highly saturated The increased soil moisture content made it impossible to collect samples dunng 
this phase of the charactenzation Soil gas surveys were conducted in 1993 by to locate areas of high 
volatile organic compounds within the 903 Pad Lip Area Therefore the existing soil gas data was 
used to confirm the presence of VOCs in subsurface soils Results from the 1993 soil gas survey are 

presented in Figure 3 2-2 and indicate the presence of a VOC plume rmgrating east-northeast 

3 2 4 Subsurface Soil Sampling 

Subsurface soil sampling from the Ryan s Pit area was the final step of the charactenzation activities 
Four borehole locations 13195 13295 13395 and 13495 were selected for sampling based on the 
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fmdurgs of the a e d  phdograph search, the geophyslcal surveys and the sod gas m y  resalts TWO 
boreholes were ddlcd whin Ryan’s P&, one borehole was locatad upg&kg a& me borehole w8s 
located downgradient Litholo@c descnptmns of each borebole are preshed m -bit 3 2 D 
Black stsuned soil at an approximate depth of four feet bgs wasencormte;#f from a borehole wtbm 
Ryan’s Rt (13395) The smned sod had a strong sulfur d o r  fgtvzdsd A s  of VOCs were not 
observed by field monitomg mstrumenaatlon (photoionrattion detbctnr), bowever when sensidyne 
tubes were employed, carbon tctrachlmde and chloroform wen detected m thrs borehole at 
approximate concentrations of 10 to 20 ppm and greater than 100 ppm +wly Four boreholes, 
07391,09491,21893 and 0271, were prewously dnlled dunng the OU 2 Phase II RFI/RI 
Invemgatron Data from both charactemon efforts ideate eievafd&vels of q a m c  compomds, 
metals and radionucttdes The boreholes and wells that chanicmm Ryan’s fit ate icbtdkd m 

. 

Fig~re 3 2-3 

The followmg compounds were detected at concentrahons gmam the RFCA Subsurface Sod Aaon 

Levels, 2-methylphenol (ntnge 28-110 peg),  methylene chlmde (range 14,ooo-25,OOO pgkg), 
tnchloroethene (range 13,000-20,000 p e g ) ,  and tetraehlorocthene f470,OOO pg/kg) as presented 
M Table 3 2-1 All detected concentrattons are less than the PPRGs far subsurface! soils, construc~cm 
work scenaflo 

Metals 

(range 20-28 5 mgflrg), bmum (range 384-1899 mgflrg), berylibm (72 mgkg), cadmum 
(range 1 9-11 1 m a g ) ,  copper (range 64 4-279 mg/kg), cobalt (206 mgkg), lead (range 32 8- 
114 mgflrg), mercury (5 4 mgflrg), mlyb_denum (49 9 mgkg), nxkel(507 qgkg), selennun (5 3 
mgkg), sdver (range 35 3-55 8 mgkg), and wllc (654 m&) concentramns exceeded the 
background UTL, as presented m Table 3 2-2 The detc;cted bexytlrurn (772 mgkg) cogcentraton 
exceeded the PPRG for subsurface sod, c m o n  worker sceaatlo as shown ~II Table 3 2-3 

Radionucllchs 

Gross alpha (range 57 5-501 6 pCdg), gross beta (range 1064-427 8 pCdg), amencrum-241 
(range 0 01-12 99 pCdg), cesium-137 (range 0 19-3 1 pCdg), phtonrum 239/240 (range 0 03- 
20 78 pCdg), uranium-233/234 (range 4 49-1704), uranmm-235 (range 0 18-8 62 pCdg), and 
umum-238 (range 1 86-288 4 pCdg) actlwhes exceeded the background UTL, s shown 1~ 

Table 3 2-4 Radium-226 (range 0 8-1 2 pCdg), radium-228 (range 1 6-2 2 pCdg), uramm- 
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2331234 (170 4 pCdg), and uranium-238 (range 63 99-288 4 pCdg) activities exceeded the PPRGs 
for subsurface soils, construction worker scenano as presented in Table 3 2-5 

3 2 5 Groundwater 

There are several wells near Ryan’s Pit (IHSS 109) Elevated levels of organic compounds metals 
and radionuclides were detected in the groundwater as follows 

Organic Compounds 

1,1,2,2-tetrachloroethane (range 3-5 pg/L), 1 1 2-tnchloroethane (range 20-21 pg/L) 1,l- 
dichloroethene (range 170-380 pg/L), 1,2-dichloroethane (range 6-390 pg/L), 1,2- 

dichloropropane (200 pg/L), benzene (range 16-38 pg/L) bromomethane (1 1 pgL) chloroform 

(range 
methylene chlonde (range 8-39 pg/L) tetrachloroethene (range 35- 1 800 p a ) ,  tnchloroethene 

(range 20-160,OOO pg/L), and vinyl chlonde (range 2-3 p a )  concentrations exceeded the RFCA 
Tier II Groundwater Action Levels as shown in Table 3 2-6 Hexachlorobutadiene, tetrachloroethene, 
and tnchloroethene concentrations exceeded the RFCA Tier I Groundwater Action Levels as 

presented in Table 3 2-7 There were no detected concentrations of organic compounds greater than 
the PPRGs for surface water, open-space receptor 

150-4 800 pg/L) chloromethane (range 5 17 pg/L) hexachlorobutadiene (520 pg/L) 

Metals 

Dissolved antimony (51 5 mg/L) dissolved bmum (range 196-675 mg/L) total bmum (range 
519-729 mg/L), dissolved calcium (range 447,000-678,000 mg/L), total calcium (range 571,000- 
613 OOO mg/L) dissolved magnesium (range 56,800-105,OOO mg/L), total magnesium (90,000- 
102,000 mg/L) dissolved manganese (range 292-617 mg/L), total manganese (617 mgL), dmolved 
nickel (range 31-86 1 mg/L), total potassium (range 6 35043,690 mg/L), dissolved sodium (range 
163 000-497 000 mgL) total sodium (range 158 000-537,000 mg/L), dissolved strontium (range 
1 930-3 050 mg/L) total strontium (range 2,950-3,160 mg/L), and dissolved vanadium (93 mg/L) 
concentrations exceed the background mm as presented in Table 3 2-8 Dissolved antimony 
(range 43-51 mgL) total antimony (44 1 mgkg) dissolved manganese total manganese (range 
325-617 mg/L) and dissolved thallium (range 4 5-18 9 m a )  concentrations exceeded the RFCA 
Tier I1 Groundwater Action Levels as presented in Table 3 2-9 There were no detected 
concentration of metals greater than the RFCA Tier I Groundwater Action Levels or PPRGs for 
surface water open-space receptor 
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Dissolved gross beta (range 43-56 4 pCdL), total araencaum-241 (0.34 pCdL), total plutomum- 
239/240 (0 18 @A), dissolved tadnrm-226 (range 1 5-2.82 pCA), disdved t t l m m m - 8 0  

(range 1 5-2 14 pCdL), and Qssolved uranium-238 (75 7 pCdL) actrvmes exceeded the badrground 
UTL, as shown m Table 3 2-10 r)lsSolved gross alpha (range 25-6'1 1 pCdL), total gross alpha 

plutomum-239/240, Qssolved stlrmtrtunn-89/90, dmolvad manium-23W34 (range 12-24 4 &a), 

uranium-238 (range 24-75 7 pCJL), and total tmn1um-238 (1946 PQIL) Wyzttes sxceedtd the 

RFCA Tier r[ Groundwater Achon Levels as shown m T&k 3 2-1 1 T h e  %wze do detectd aChWms 

of rad~onuclides greater than thc RFCA Tier I Groafadwater Achon Levels or PPIlGs fop surf& water, 
open-space receptor 

(26 35 $A), & S S O ~ V ~ ~  gros~ beta ( m ~  10 7-56 pCdL), tatal groe~ (If 2 pcr/t>, totat 

total t ~ ~ ~ ~ m - 2 3 3 / 2 3 4  (6 05 pCdL), QsWlVd ~rani~m-235 (mg~ 1 23-15 PCdL), dtssolved 

3.2.6 Summary 

Results of the geophysical surveys lndicate that Ryan's plt IS approxmately 7 feet mdc, and 18 feet 
long Becanse of the highly satwakd sods the GPR c d d  not be uscd to dcscern the exact depth of 
the trench although the bonngs rndrcated that it is appmxmatcly 10 feet dcep 'Ilmc measurements 
m&cate an approxmate volume of 47 cy The drmensions agree wtth the HRR dcpmmn The 
geophysical surveys also mdicatcd the presence o f  buried mctdhc and/or otber c d v e  sohd or 
liquid matenals 

Because of saturated cond~tlms, the sod gas survey could not be p c r f d  TBC p ~ c m  sod gas 
survey indicates the pnsence of a VOC plume mqpttng east-norhw. Tlre EM-31 and EM41 
surveys dicate the presence of a conductxve plume m g  west-southwest 

Four orgamc compound concentrahons exceeded the RFCA Subsurface sorl Action Levels Thutan 
metal concenmons and seven nxhonucltde achvitm exceeded tht bwkgmud sabmuface sod 

values The concentration of one metal and the achvihes of four mdmmcW exceeded the 
PPRGs for subdace soils construcQon worker scenmo 

The concentratmns of 14 orgamc compounds exceeded the RFCA Taer If Groundwater Action Levels 
and the concentratzons of three orgamc compaunds exceedcd tbe WCA Tier I Groundwater Actton 

Levels The conccntrahons of seven total and six dissolved metais exceeded thebckpund UTL, 
values 
Groundwater Actlon Levels 

The concentratrons of two total and three dlssolved mezals exceeded the RFCA Tier II 
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The activities of two total and three dissolved radionuclides exceeded the background wm values 
The activities of five total and six dissolved radionuclides exceeded the RFCA Tier 11 Groundwater 
Action Levels 

0 

Trench T-2 summary information is presented in Table 3 2-12 

The source matenal at Ryan's Pit has since been removed by a removal action completed in 1995 
This removal action generally confirmed the results of this investigation 
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TABLE 3 2-12 TRENCH T-2 SUMMARY lNFORMATION 

1 CONTAMINANTS 

Greater than U T b  3 
Arsenic 
Banum 
Beryllium 
Cadmium 
Copper 
Cobalt 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Zinc 
Gross alpha 
Gross beta 
Americium 241 
Cesium-137 
Plutonium 239/240 
Uranium 2331234 
Uranium 235 
Uranium 238 

Media SUb8UrfaCe Soils 
Greater than RFCA Standards 
2 methyphenol 
Methylene chloride 
Trichloroethene 
Tetrachloroethene 

Greater than PPRGs 

Beryllium 

Radium 226 
Radium 228 
U ran I um-233/234 
Uranium 238 

I 



e Greater than 

Antimony 
Barium 
Calcium 
Magnesium 
Manganese 
NCkd 
Potassium 
Sodium 
Strontium 
Vanadium 
Gross beta 
Americium-241 
Plutonium-23@/240 
Radium-226 
Strontium-BglsO 
Uranium-238 

h # d 8  6 
GreaterthanRFCA 
Tier11 $tandWs 

1,1,2,2- 
tetrachloroethane 
1,l P-trichloroethane 
1,l -dichloroethene 
1,2-dihloroethane 
1,2-d1chloropropane 
Benzene 
Bmmomethane 
C h l O r o f O ~  
chlofomne 

Tetrchloroethene 
Trichloroethene 

W e n e  chloride 
Tstrachloroethene 
Trichloroethene 
vinyl chlorfde 
Antimony 
Manganese 
Thaflium 

G-Afpha 
OIorSsBeta 
Plutonium-239/240 
strontiUm-89190 
Uraniwn-23W234 
urartium-235 

Plume 



TABLE 3.2-12 TRENCH T-2 SUMMARY INFORMATION (continued) 

N Q k  
I 
I 
I Source removed through an accelerated action 

A RFCA subsurface soil action level for 2-Butanone has not been determined 
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PAC REFERENCE NUMBER 909-109 

) IHSS Refc.c?cc Numbcr 109, Operable Umt 2 

Urut Name Trcnch T-2 

Appmxlmatc Locanon N748500, E2,086,000 

July 19547 - August 19681 (scc Comments) 

The functlon of Trcnch T-2 was similar to that of the East Trcnches (Trenches T-3  through T-1 1, PAC NE-1 10 
and PAC NE- 11 1) and there is no d i m c h o n  made in thelr opcrahon No documentmon was found which 
s ~ c f i c s  when Trcnch T-2 rcccived its first waste nor when i ts  use was disconmued. f U  of thesc trcnchcs 
received sewage sludge from thc on-site sarutary mament plant m additlon to some crushed empty drums 
CoLleavely, appronmately 275,000 pounds of sarutary sewer sludge and 300 flartcncd empty drums arc b u n d  
m the trcnchrs The trcnchcs an 10 feet deep and covcrcd wth approxunatcly 2 fect of soil 

Authonzatlon was pvcn m July 1954 for h e  disposal of sludge in on -wc  mnchcc A threshold level of actlvity 
in thc sludge whcn i t  WE, produccd was tile detcrmmanon for on-site bund or off-site disposal ' Activity lcvds 
for sludge burled onsite werc of thc same ordcr of m a p t u d c  as die uppcr Lmit cntenon recommcndcd for 
sludge thar may bc used for f e d i t c r '  

0 

Scwage  sludge was contaminated with uranium and plutomum The ndioacuvity in the sludge ranged bctwccn 
b 3 x Id dpmfkg in August 1964 to 7 9 x lo" d p d g  in June 1960 and contancd a total alpha ndioamvity 
on the order of 100 to 150 millicuries' Trenches consrmcrcd in wrlicr years arc expcctcd to hake mostly 
b m u m  conmnmanon wth an increasing plutonium frocoon m uenctics consrrucred m the hter  years 

Tlamned drums had surface resdues of depleted umium ' Thw dnuris may have hcld oils from Bulding 444, 
Building Sal and Buddiig 883 The oils from Buddmg 851 and Hullding 883 probably conmned cnnched 
rmnium ' 

4  cornm mend at ion was made tn September 1962 for the disposal of clay from h e  clay-lined solar pond m the 
dncd sewage sludge trench9 I t  is rot  b w n  w h c h  trench w a  acuvc at tiiar ume 

Permission was g m t e d  by thc Waste Disposal Co-Ordinauon p u p  0'1 Deccmber 15. 1964 to dump 2 400 
gallons of liquid waste from Buildmg 444 inm the sewage sludge m n c h  The liquid waste was compnqd of 
lathe coolant and wawr wth other hquids The average concentnuon was 150 OOO d i smtepnons  per minute 
pcr  lircr Thc total acuvlty was approximately 135 x Id disintegrations per minute and appronmately 1 35 
bilo&rar~is of dcpleted u m i u m  lo  

@ ResI>onse,s to k n t l o n  or Occumnce 

Bund of sludge in the mnchcs ceased when the Prcscnt Landfd bqm opcruion in August 196s ' I  

? Best Available Copy 



No documentauon was found w h c h  demlcd the fate of constltum rcl& Ttus IHSS is k i n g  studcd rn 
accordance with the IAG xhcdule for OU2 Howcvcr, thc inforrnatlon galhered for th~s u t  for h r  r c p m  
mdicate that pmiously idtnnfied poten~~al c o m m e n t s  rclcascd to the environment are m c c u m c  (KC 

Commcnts) Thc IAG amvitxs wdl mcludc site invesugaUons. sltc CharaCtcWons, and site remcdiauon Thc 
Final Phase I3 RFURI Repn is to bc complctcd by August 9,1993 

After a m c w  of thc mformanm gathcrtd for this p r ~ ~ c c t ,  it is bcllcvcd thnt Trcnch T-2 was not used in thc 
samc manner as the East Trcnchcs as indicatcd m RCRA 3oo;l(u) Based on D. rcvicw of hstoncal documcriu, 
a n  cvaluatlon of many hstoncal photographs. and inwrvicws wth former RFT pcmnncl who wcre dincrly 
involved wth plant waste lsposal a v i t l e s .  i t  IS bchcvcd that Trcnch T-2 was used from approximately 1969 
to 1971 for the lsposal of n o d o a c t w c  liquid chcmical I mats and that Trcnch T-2 was known as "R) an s 
PI&" Spcafic msons for h s  conclusion follow 

PI~ ioUsIy ,  T r a c h  T-2 was bchcvcd to have becn uud m i l a d y  to thc East Trcnches (T-3 through T-11) 
kcausc of dwusslon UI a 1970 document enutled "A Summary of On Site Radioacuvc Wasc B s p s a l  ' ' I  

Howcvcr, the discussion is rather vague "Thcrc appcars to bc 7 locanons used for sludge bund 1nrt.r 

I 

" 

documcnts an bascd on rcfcrcncc 2 and thcrc an= no carlicr dommcnts whch idcntlfy the locamTi and acuviucs 0 o f T m c h T - 2  

An cvaluation of amid anl 3w-anglc oblique photographs was made and mclud,d thc years 195'3 1955 1957 
1954, 1969, 14'70. and 1971 A m v i u t ~  involving on-sicc bund of sludge from the saruta~y u ~ s c \ s a t c r  
wairncnr plant occurred from July 1953 through August 1968 These photographs clearly indicatc th= ~ X I S [ C I I C C  

of the East Tmilchhcs 111 vmous stages of devclopmcnt Yet none of thc phot.ogra?hs from 1953 e m u g h  1968 
pmvidcs any  i n k a n o n  of ground di&anccs in thc area of T m c h  T-2 

Furthcrmorc. thc photographs indicatc thc m c h  as k i n g  opm in 1969 and 1970 Thc b u n d  of s ; u l ~ ~ r y  
wastewater trc"iimcnt sludge on plantsite ceased by Augusl 14. 1968 at which m c  sludrc t x g m  to bc diomctd 
of ILI UE i?CwIt Lidf i l l  (PAC hW-114) 

rmch T-2 IS different fmm thc Easr Trcnches in being isolatcd in the m a  wdth of tht 933 s m - ~ ~ c  arc? xLd 
inside OK: security fence It is also somewhat smaller than m y  one o f  the mnches m the E j s r  Tznch 4rca Th:: 
dimcnslms of Tmich T-2 3s recalled by a rehEd W employce arc .xroximAcly 20 fmt 1075 1 0  fcct wick 
m d  5 fcx d x p  I' CESIRII? documents thc dimer~iors  o f  thc E k t  Trenches 3s 3 fce! l m g  SO fee: u idc and 
10 feet deep 

Instcad. i! is k h e v e d  that Trench T-2 $vas used for the diqposd of liquid w x t c  betwxn 1969 2nd 1971 Closc 
up photographs of the m a  are avalable from 1969, 1970. and 1971 In 1969 and 1970. t h m  c l s r l ~  is an o p i  
mnch in the a m  south of the 903 Pad and in the general area as located in the 1970 repor., TI]: 7 ;c of [he 
mnch is of a magmtude mailed by the reurcd RFf) ernploycc and not the dimcnsiorl gibcn m 0: ',?€' 111 rhc 
May 1971 photograph, the trench is b~ckfiied and p a l e d ,  but SKU visible 

Several interviews conducted for thts repon provided lnformanon about the dumping of solvents i n  a trcnc'l in 
this area m the Lmc pcnod of the lue 1950s and ea l y  1970s The trcnch was r c f c d  u, zi "Ryan s Plf" ri-nc 1 
for a member of the W;~ctc D s p s a l  Co-Ordinatlon Group who bas mvolvcd with solvent d ~ s p s z l  TIx 
opcmon  o f  this mch, as malled by intervicwees, is as follows Ntcr ndiaacrl s m n n g  idcnufi-3 Lhc 
solvcnts as nonndloamvc, thc solvcnts wcrt  dumpcd in thc trench as a rncthod of disposal Thc TolvcntJ H C ~ C  

disposed of m small quanuucs Solvcnts il'lar may havc bcen dumpcd mcluded perchlorocrhjlcnc t~ch lorxth-  



ane, and possibly c a m n  tcmchlandc though not as likely These wcrc tbe solvents typically uscd TLS thc I:Tp 

at the hrnc Other chemic&, wtuch u ~ r r  dumpcd included p m t  hmr and .mall qu&bticC of ~ ~ i l ~ ~ r u c t i o n -  
related ckmicals Ttus  dcscnpuon of the o p c m o n  is conns:mt wnth thc rcyicw of acnal phorographs 

Other IHSSs tdemficd m thc m a  have conflimng or othcruise unclcar dcscnpons  in RCRA 3cx23(u) Adjaccnr 
arms. the West Scrap Mcral S t o n ~ c  Arca and thc East Scrap Mctal Stongc Arca (PAC 119 1 and PAC 119 2) 
were idcnuficd in 3004(u) as locauons where solvent storage and spdk o c c m d  Pho topphs  and m~crvicu LC 
recollecnon comboratc the a c t w r y  tfia occurred in thcsc arcas was thc stongc of scrap rnctal and nor UIC 
storagc of solvcm Pcople intcrvicued for CEARP dcscnbe the dumpng of solvcnts dong thc Southcnst 
Penmctcr Road It is probable thaf thc intcrvicweCS for CEARP wcrc rcfcmng to Trcnch T-2 and not the s c n p  
metal stongc areas Tnnch T-2 had accesses from thc Southcast Penmctcr Road and was lw ted  w h n  a fcw 
hundred yards of IL  

PAC 600-103 and PAC 600-184 werc idcnhfied in 3004(u) as a Qlcmical Bund arca and a Liquid Dumplng 
arca. rcspccuvely, wlrh loca~~om d c s c n M  in W Phase 1 as k i n g  "cast of Building 88 1 ' Thcsc arcas W L K  

subsequently mappcd on the LAG map as bcmg directly ' ast of the budding. ms could not tx confirmed dunng 
the m h  for thc HRR and it IS probable that thcsc acuviues actually mol, place in Trcnch T-2 ~~ P h n x  
1 mdicatcs that ar m a  cast of Buildmg 881 was used for the disposal of urlknown liquids and drums into a pit 
w h c h  was locatcd m an art,? of s c n p  rnctal and 'junk" on the ground s i r facc n s  IS consistcnt uith thc 
idennficabon of Trcnch T 2 as rhe ciqmsal area because thc Scrap Mcral Stonge Arca (PAC 903-1 19 7 )  

is unmcdia~ly wcst of Trcnch T 2 and would have had scnp  rnctal and " j m L  on thc grotind surfax I ~ I L  
narratives for PACs 803-103 800-103 W 1 1 9  1. and 900-1 19 2 pmvidc funhcr discussion of rca-sons for ~ I I S  

hyporhesls 

In wnclu5ion i t  IS proposcd 013' f4C SW103 and PAC 803104 bc cornbincd Hit11 dus PZC mti dcfincd L$ 
PAC 900-10(, Trench T-2 Liciuib Chcrliical Diswral Trcnch and the darcs of o p r a u o n  bc l r o v  ipprnxlrn>rr_ij 
1969 through apprournarcly 19'1 

Orher Refcrcnccq of Inrcmt 
1503898 

' 1500793 

' 1 MX)370 

1601057 
' 1500292 

lSO!c;98 
1700335 

l o  1600414 
1 5 0 7 9 3  

l Z  1809716 
15027 10 
1502bI3- 
17WJ83-l 
1800278 
1800272 
1502643 

'' 1502788 
15027b5 

' 1601038 

' 1 0 1  13 
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Exhibit 3.2.B 
Trench T-2 EM-31 Suwsys 



Exhibit 3.2.C 
Trench T-2 EM-61 Surveys 

' e  



Exhibit 3.2.D 
Trench T-2 Borehote Logs 

e 

t i  



0 0-3 0' 
No saytle collected 

3 0-4 0' 
gray sandy SOI I ,  rocky '2 C-F grovel, unc011soI idoted 

No recovery 14 0-5 0'1 

5 0-6 2' 
Cloy groy, silty 

No recovery 16 2-7 0'1 

c1 7 0-7 3' 
Cloy gray, mottle! brow specks to streoks, slightyly 

No recovery 17 3-9 0'1 

plastic 

Cl 9 0-10 8' 
Clay gray clay, no nottlrng, semi plastic 

No recovery I10 8-11 0'1 

Best Available Copy 
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0 0-3 0' 
No sample collected 

Cl 3 0-5 0' 
Cloy groy, dry, non plostic 

NO RECOVERY 5 0-6 0' 
No recovery 

Cl 6 0-6 8' 
Cloy groy, noderotely plostic 

No recovery (6 8-1 0'1 

Cl 8 0-9 75' 
SI Ity Cloy groy, S I  ight odor ot 10 0' core HOS soturoted 
Hith Hoter 

No recovery I9 75-10 0'1 
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Toto1 Depth Ori I led 10 00 
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ROCKY FLATS PLANT BOREHOLE LOG PAGE 1 OF- / 
Surface Elevation HJ 

Total Depth 
Company lW'zQ ~ Project No ~~f~~ 
Sample Type P 

Area 7-2 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES General USCS is modified for this log as follows 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 
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3 3 TRENCH T-4 (IHSS 111 1) 

Trench T-4 was investigated using the following methodologies 

Historical data were compiled to idenhfy potential contarrunants, trench locahon, and size 
Aenal photographs were examined to identify disturbed areas, venfy trench dimensions and 
detemne time of operation 
A site visual survey was conducted to identify physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate b u n d  metallic objects and define trench boundanes 
GPR surveys were conducted to better detemne trench depth and Qmensions 
Soil gas surveys were conducted to identify and delineate contmnant plumes 
Subsurface soil sampling was conducted to determine whether contarmnatlon is present beneath 
the trench 

0 

0 

0 

As shown m Figure 3 3-1 Trench T-4 is located approximately 300 feet north of the East Access 
Road adjacent to Trench T-3 (MSS 110) The dimensions of the trench are approximately 110 feet 
long, 15 feet wide, and 10 feet deep The trench was reportedly used for disposal of sanitary sewage 

contarmnated with uranium Acuvities of the sewage sludge were reported between 382 pCdg and 
3 590 pCdg Older sludge had mostly uranium with an mcreasmg plutonium frachon in later sludge 
placed in the trenches Total alpha radioactivity in the trench is estimated to be 100 to 150 mllicune 
(0 1 Ci to 0 15 Ci) Trench T-4 may also con- some asphalt planlung from the Solar Evaporatlon 
Ponds contarmnated with plutonium and uranium The pertinent section of the HRR is included in 
Exhibit 3 3 A (PAC Reference Number NE1 11 1-NE1 11 8) 

I) sludge potentially contaminated with uranium and plutonium and flattened empty drums 

Although the general location of Trench T-4 was known, the exact locabon of the trench had not 
been physically identified pnor to the Trenches Area and Mound Site Charactenzatlon Program of 
1995 Aenal photographs dating from 1964 through 1972 were exarmned to ascertatn the penod of 

operation approximate the length and width identlfy stagmg areas and gather informahon which 
mght confirm the contents of the trench (Colorado Aenal Photo Service, 1993) Photographs from 
1967 through 1970 show this site as approximately 20 feet wide and 120 feet long, with dark 
staining and disturbed soil The location and dimensions of thls s w i n g  and soil disturbance are 

consistent with information from the HRR Pnor to 1967 there are no mdicahons of soil disturbance 
or waste disposal activities in the area Photographs after 1970 show surficial scamng indicatmg 
closure and abandonment of the area e 
September 1996 3-17 
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Y 331 Geology 

Sdicial deposits consist of Rodcy Flats Allu- ta a dqtb of appxmwteiy 18 feet overlymg the 

Trench T-4 The Rocky Flats M u m  consists of clayey gravels, and g&cl-smd-day manrns 

The top of bedrock m the Trench T-4 area 1s approxmmtcly 18 fat bgs a d  IS pmhmmtely  
sandstone, clayey sandstone, and silty sandstone The channel of the Ataprb# Fonnatroar Numbr 1 
Sandstone is approximately 40 feet th~ck and IS found m contact wtth the &ky Flats Allmmrn 
beneath Trench T-4 @G&G 199%) The hydrograph from morutcmng d 03f91,hcatcd CBSt of 
T-4, md~cates that the groundwater fluctuates between 17 bgs feet to beloqr the contsct oftlie dd 
deposits and bexkock 

Arapahoe and Lanurue Format~ons Arbficml fill deposlts COfiWPOItd e %be area identtficd as 

% 

Upon completm of the vmd survey, a gp;ophyd gnd was lamd out usrag-pin flags. Tbe gnd-atas 
d~vided mto two scchons T-4W (SO feet wdc by 100 feet long) and TdE ($5 fw wrde t25 feet fang) 
malung the total grid dmenslons 65 feet wde (north-south) by 220 feat IO& (cast-west) w&h flags 
placed at five €bot imments~ 

I 

EMS1 Survey 

After establishurg the geophymcal gnd, the EM-31 survey was performed. Tbe mtml data c o k t d  
from the survey depicts auomah m the top erght feet which extend larlpbwssc fm aboat 120 fGet 

Both the vmcal  and horizontal &pole modes of the EM-31 survey m- anomah whch arc 10 
to 17 feet wide and extend for lu) feet and represent T-h T-4 Thrs dt)$)lctloll is cas1s-t math 
the HRR and acnal photographs These awmahes strongly support the plraseace of metalhc obpcts 

and/or other conductwe solid or liquld matenals m the trench The EM-31 m e y  results also 

September 1996 3-18 
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indcate a small conducuve plume mgratmg east-northeast Results of the EM-31 survey are 0 presented in Exhibit 3 3 B 

EM41 Survey 

To further define the anomalies an EM-61 survey was also performed with results simlar to the EM- 
31 survey In contrast to the EM-31 survey, the EM-61 showed a more centralized region of high 
magnetic activity at the western end of the trench approximately 7 feet wide and 25 feet long This 
anomaly depicts the area within the trench most ldcely to contam the b u n d  flattened drums referred 
to in the HRR The EM-61 survey results are presented in Exhibit 3 3 C 

Ground Penetrating Radar 

GPR was used m conjunctlon with the EM-31 and EM-61 surveys to better define the dimensions of 
Trench T-4 Results from the GPR survey indicate the trench bottom vanes from 8 to 9 feet bgs 
The width of the trench vanes from 14 to 16 feet The GPR survey indicates the presence of 10 
linear feet of dense matenal 45 feet from the western edge of the trench and agam at 40 feet from the 
eastern edge of the trench These areas are between 5 and 8 feet bgs This is consistent with the 
findings of the EM surveys GPR survey results are presented m Exhibit 3 3 D 

3 3 3 Soil Gas Surveys 

c 
Due to the unusually high spnngtime precipitauon in 1995 the vadose zone withm Trench T-4 area 
was highly saturated The increased soil moisture content tended attenuate soil gas readings, malung 
sample collection difficult However 42 samples were collected dunng this phase of the 
charactenzation and 30 were analyzed for total volatile organic content using field instrumentauon 
To venfy total VOC readings 12 samples were collected and sent to an onsite laboratory for general 
chemistry analysis using method 8010 

Based on the trench boundanes d e t e m e d  by the geophysical surveys, soil gas sampling locations 
were placed along two honzontal lines located 10 feet apart on either side of the centerlme of the 
trench Soil gas samples were collected every 10 feet along these lines at depths of five and nine feet 
bgs If a sample had a field measurement above 100 ppm the field crew stepped off 10 feet from 
that location and collected an additional sample This procedure was repeated until readings less than 
100 ppm were obtamed This methodology was employed to identify whether a VOC contarmnant 
plume existed within or extends outside of the trench boundanes 

September 1996 
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The soil gas survey results ldeatrfy a VOC contaminant plume emmamg fmm the c~~stcra thvd of 
the trench and mgramg e a J t - n d  towards South WahLot cradr Atrive k t  bgs the taaxlmam 
concenmon of total VOCs (1,291 ppm) was detected at locotron SG2To4oox (15 feet north of the 
trench boundary) The maxmnnn collccatra~on for total VOCs (5,119 pp) at thc nmc foot bgs was 
detected at l a o n  SB2TO4004 located in the center of the trench mth dtmnal  high 
concenmons rangmg from 1,310 ppm to 4,598 ppm locltted mtbm 10 fa3 in my dsrcct~m of ttns 
locauon At botb the five and 10 foot bgs, VOC contarmnant phmres can be dmtxfkd to the nortb- 
northeast of the treacb The higher VOC concentrahons wcit deactcd a€& nim foot bgs level 

I 

I 

W e  collectrng samples at locabon SGZIW005 located 1Sfket east of &e &mtu of tht tzmeh, 
residual of an ody hqmd was drscovmd on the push rod of theGeoprobe Tbecrew offset the ng 

approximately one foot and atderapted to recover a sample of ths llqwd far awdps, twt was unable 
to collect a sample Dunng the samphng actrvltles, flatteaed drums wcm cllcoyltttend at SG2TO4004 
and SG2lW011 ncasMtatmg dhtbng !be ng one foot from theongirPat ouapfislg lacaturns Sod 
gas mvcmgatmn mults me presented m Figure 3.3-2 

3 3 4 sub8urhce soll sampang 

Subsurface soil samphg from Trench T-4 was the f d  step of the cbra&mab &- mactlv€tSes seven 
borebole locat~ons, 10595,10695,10795,10895, 10995,12995, ahd 139% were selected for sod 

samplmg based on the fmdlngs of the acnal photograph search, the geophysrcal rmrveys ami the sod 
gas survey results Ltholog~c descnptmns of each borebole are presented m Exhabit 3 3.E. In 
addmon, boreholes and wells 02891,03091,03191,0574, 0674,102!31, 10391.12592, 12691, 
21091, 21193,21993, B217589, BH4183 end BH4287, wcrc ddkd md mnpkd prcwously Data 
from all chanrctenurton efforts mdtcatc elevated levels of orgamc 00mp00DdS, me&h and 
mhonuchdes Figure 3 3-3 ldentrfies t h e  bodolcs a d  wells that ckactmm 'kench T-4 

Organic Compounds 

Methylene cblonde (8,200 pgikg), tetracbloroetbene (range 
tnchloroethcne (mige 11, 008680,000 p e g )  were deaediod at concentratioas excecdtp~ the RFCA 
Subsurface Soils Acoon Levels as pmenbsd m Table 3 3-1 Detscted collcintratlohs did not ex& 
the PPRGs for subsurface sods, constmctmn worker sccnano 

12,000-37,oOO pgkg) ~IUI 

Metals 

Beryllium (22 9 ms/kg), cadmrum (mge 1 4-10 5 mgkg), cbromum (range 89 2-127 mgflrg), 
copper (132 m@h), lead (59 9 mgflrg), 

* 
(6 0 mg/kg), sdver (68 5 mgflrg), aad m~ (437 
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mgkg) concentrations exceeded the background UTL- as shown m Table 3 3-2 Detected 
concentranons did not exceed the PPRGs for subsurface soils, construction worker scenano e 
Radionuclides 

Gross beta (range 52 09-71 87 pCdg), amencium-241 (range 0 02-5 91 pCdg), cesium-137 (0 16 
pCdg) plutonium-239/240 (range 0 03-16 58 pCdg) uranium-233/234 (range 5 53-191 7 pCdg) 
uranium-235 (range 0 52-1 1 5 pCd kg) and uranium-238, (range 22 31-1 13 1 pCdg) activities 
exceeded the background am as presented rn Table 3 3-3 Radium-226 (range 0 59-0 91 
pCdg), radium-228 range 1 14-2 14 pCdg), uranium-233/234 (191 7 pCdg), and uranium-238 
(1 13 1 pCdg) actlvihes exceeded the PPRGs for subsurface soils, constructlon worker scenano as 
shown in Table 3 3-4 

3 3 5 Groundwater 

There are several wells located in the Trench T-4 area Elevated levels of organic compounds metals 
and radionuclides were detected in the groundwater as follows 

Organic Compounds e 
Carbon tetrachlonde (range 53-4 500 pg/L) chloroform (160 pg/L), hexachlorobutadiene (2 pg/L), 

methylene chlonde (range 9-14 pg/L), tetrachloroethene (range 16-1,OOO pg/L), and 

tnchloroethene (range 5-1 10 pgL) concentrations exceeded the RFCA Tier 11 Groundwater Actlon 
Levels as presented in Table 3 3-5 Detected concentrations of carbon tetrachlonde (range 51- 

4 500 pg/L) tetrachloroethene (1 ,O00 pg/L), and tnchloroethene (560 pgL) exceeded the RFCA 
Tier I Groundwater Action Levels as presented in Table 3 3-6 

Metals 

Total aluminum (30 900 pg/L), total antimony (57 3 pg/L) dissolved banum (range 177-251 

pg/L) total banum (range 301-634 p a )  dissolved calcium (range 145,000-180 OOO pg/L) total 

calcium (range 146,000-172000 pg/L), dissolved chromum (27 6 pg/L), dissolved copper (1 11  
pg/L), total copper (49 2 pg/L), dissolved iron (38 200 p a )  total iron (43 900 pg/L), total lead 

(range 18 5-3 1 1 pg/L), dissolved manganese (range 302-663 pg A), dissolved nickel (39 5 pg/L) 

total potassium (range 5120-7 080 pg/L) dissolved vanadium (51 9 pg/L), total vanadium (90 
pg/L) concentrations exceeded the background mm as shown in Table 3 3-7 Dissolved e antimony (range 10 1-30 7 pg/L) total antimony (range 8 7-57 3 pgk) dissolved manganese 
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(range 252-663 j@), and totpl (range 206-700 p,g/L) caw$u- exceeded the 
RFCA TierlI Groundwater Actien €,w& as pwcnted m TaMe 33-8 & &d 

not exceed the RFCA Tier I Groundwater Actlon Levels or the PPRGs for hufacc watsr, open-space 
receptor 

Radionuclides 

3.36summVy 

The geophysical surveys m&catd that the 
and 8 to 9 feet Bap flrls corresponds to 360tobsocy of buncdmabenal The surveys dso 

d c a k  the pnsence of b u n d  metalk &pets and/or othercondractm Epsnid or sohdlarrtenals 

whch correlates wtth the m€omation m tht HRU. 

is approxma!cly 12Q feet long, 10 to 17 fat wde, 

Concentraoons of three orgmc compoptnds exceeded the RFCA Subsurfaae S d  khcm Levels The 
concentratmn of sev~ns metals a d  the actrwttts of seva mdlcm~&de~ excclbdtd subsurface soli 
background UTL, values 

The concentratmns of SIX orgamc c o w  exceeded the RFCA Tier II Groundwater Amcm 
Levels The concentratrons of m e  total and seven &solved d exceeded ttre background 

UTL, values The coltccntratlons of two total and two &smIved metals excaeeed the RFCA Tier II 
Groundwater Acaon Levels 
background UTL, values The actlvitles of three total and SIX dssolved r&kmu&dcs exaednd the 

RFCA Tier II Groundwater Actron Levels 

The actlvlhes of four total and two chssolvcd ra&cmucMcs excceded 
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Trench T-4 summary information is presented in Table 3 3-1 1 

Source matenal at Trench T-4 was removed by an early removal amon m 1996 The removal action 
generally confirmed the results of this mvestigaQon 
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TABLE 3 3-17 TRENCH TJ  SUYWMY INFd3742H 

CONTAW N Am8 
bdh. 8ub8urfa80 Soil. 

Antimony 
ArsenK: 
Betylltum 
cadmium 
C h m u m  
Copper 
Lead 
Manganese 
Mercury 
Silver 
zinc 
GrosSbeta 
AMt”Bn-241 
Cesium-I 37 
Plutonium-238/240 
Uranum-233E34 
UranlUM35 

GrW~thanRFCAStmdmh 
c 

Methylene cMonde 
Tetmchloroethene 
Trichloroethene 



TABLE 3.3-1 1 TRENCH T4 SUMMARY INFORMATION (continued) 

Depth (ft) 

Aluminum 
Antimony 
Banum 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Potassium 
Vanadium 
Amencium-241 
Plutonium-239/240 
Radium-226 

Volume (cy) Metallic Plume 
Objects 

Antimony 
Manganese 

8-9 

Gross Alpha 
Gross Beta 
Plutonium-239/240 
Strontium-89/90 
Uranium-233/234 
Uranium-235 
Uranium-238 

Present 
360-680 Yes Yes VOC 

and 
conductive 
plumes 
migrating 
east- 
northeast 

N Q b  

Source removed through an accelerated action 

RFCA subsurface soil action levels for 2-butanone and benzoic acid have not been determined 
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Exhibit 3.3,A 
Trench T-4 Historical Release Report InfwmWon 
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Ppproxirnat Lccatlm N750 Wl E2 087503 

rrtnchcs T-4 through T-11 

Best Available Copy 
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Exhibit 3.3. B 
Trench T-4 EM-31 Surveys 
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Exhfbiit 3.3.C 
Trench 7'-4 EM41 Surveys 
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Exhi bit 3.3.0 
Trench 1-4 Ground Penetrating Radar Surveys 
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Exhibit 3.3.E 
Trench T-4 60re)tcAe' -Lqp 
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0 0-1 0’ 
No sample collected 

Gll 1 0-2 3’ 
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subrounded, poorly grodd, quortzi te Smd f-c grained, 
submylor to angular, poorly qroded, quortz, quorrzite, 
Fdx stoining, moist 

No recovery 11 0-2 0'1 

Cl 2 0-2 7' 
Grovel l y Cloy HI th m e  sond reddish brown, grovel up to 
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RFIER 96 0044 UN 
Dmft Trenches and Mound Site Chamctmzmron Report 

3 4 TRENCH 1-5 (IHSS 11 1 2) a 
Trench T-5 was investigated using the followmg methodologes 

Histoncal data were compiled to identify potential contarmnants, trench locatlon, and size 
Aenal photographs were exarmned to identify disturbed areas, venfy trench dimensions, and 
detemne time of operation 
A site visual survey was conducted to identify physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate b u n d  metallic objects and define trench boundanes 
GPR surveys were conducted to better determine trench depth and dimensions 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 
Subsurface soil sampling was conducted to d e t e m e  whether contmnahon is present beneath 
the trench 

0 

As shown in Figure 3 4-1 Trench T-5 is located immediately south of Central Avenue, north of 
Trench T-6 (IHSS 11 1 3) and northeast of Trench T-9 (MSS 11 1 6) The trench was reportedly 
used for disposal of sanitary sewage sludge potentially contarmnated with uranium and plutonium 

between 382 pCdg and 3 590 pCdg Older sludge had mostly uranium with an mcreasmg plutonium 
fraction in later sludge placed in the trenches Total alpha radioactlvlty m the trench is es tmted to 
be 100 to 150 mllicune (0 1 Ci to 0 15 Ci) Trench T-5 may also contam some asphalt planlung 
from the Solar Evaporation Ponds contammated with plutonium and uranium The pertinent section 
of the Histoncal Release Report (HRR) is presented in Exhibit 3 4 A (PAC Reference Number 

and flattened empty drums contammated with uranium Actlvitles of the sewage sludge were reported 

NE111 1-NE111 8) 

Although the general location of Trench T-5 was known, the exact locatlon of the mnch had not 
been physically identified pnor to the Trenches Area and Mound Site Charactenzation Program of 
1995 Aenal photographs dating from 1964 through 1972 were exammed to ascertam the penod of 
operation, approximate the length and width, identify staging areas, and gather mformatlon which 
might confirm the contents of the trench (Colorado Aenal Photo Service, 1993) Photographs from 
1967 through 1970 show this site as approximately 20 feet wide and 60 feet long, of dark s w i n g  
and disturbed soil The location and dimensions of this starning and soil disturbance are consistent 
with information from the HRR h o r  to 1967 there are no indicahons of soil disturbance or waste 
disposal activities in the area Photographs after 1970 show surficial scamng idicatlng closure and 
abandonment of the area e 

\(+ 
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RFER 964044 UN 
D?@ Trenches MdMorrndsitc Qsmrrctcnuptar Rc,port 

3 4 1  Geology 

Surficid depos~ts III the Trench T-5 
thickness from approximately 16 to 37 feet 

COQSI~ Of the Rocky Fiits ~hcb  range^ 111 

The Rocky plats Allaviam M rbe ~fcflllty o f  Trtach T-5 
is underlam by the Arapahoe FbnatIon, whlcb IS ptrmanly claystme @G&G 19%) The 
hydrograph from monitonng well O w l ,  located south of T-5, Hldrcates ttrat 
between 12 feet to below the bedrock contact 

3 4 2 Site visual Suwey and 6oophydcal Surveys 

hctua&s 
c 

E M 1  Survey 

After estabhshmg the geophysical gnd, the EM-31 survey was performed l%e Ehd-31 survey 
s h o w e d t h e p n s e a c e o f o n e ~ g e a n o m a l y a p p r o x l m a t e y u f . f e e ; t ~ r a d . l ~ ~ ~ ~  
centrally m the gnd which represents the tmtch rrrta The my-thcpresmceof buned 
metallic obpts andlor other conduct~ve sold or lqud material m T h c h  T-S Resub of the EM-31 
survey are presented m Exhibit 3 4 B 

EM-61 Survey 

To further define the physical of the gnd area, EMdl was aisOprhimcd As secn m 
the EM-31 survey results, the EM-61 survey located the same aMnp41y Tbe EM41 eumy showed a 
greater response in the western tinrd of the trencb mdtcatmg the presence o f  buried snetdhc obpcts 
which corzesponds with the d tnfomon The EM61 survey contours are pnsented m Edubg 
3 4 c  

September 19% 3-26 



RF/ER 96 ow4 UN 
D e  Trenches and Mound Site Chamctenzatwn Repon 

Ground Penetrating Radar 

The infonnatlon obmned from L.e GPR mdicates that the trench is approximately 7-15 feet deep and 
10-16 feet wide The GPR surveys are presented in Exhibit 3 4 D 

3 4 3 Soil Gas Surveys 

Due to the unusually high spnngtlme precipitatlon in 1995, the vadose zone withm Trench T-5 area 
was highly saturated The increased soil moisture content tended to attenuate soil gas readmgs 
malung sample collectlon Qfficult However, 28 samples were collected dunng h s  phase of the 
characternatlon, and were analyzed for total volatlle organic content using field mstrumcntatlon To 
venfy VOC readmgs eight samples were collected and sent to an onsite laboratory for general 
chemstry analysis using method 8010 Soil gas survey results are presented in Figure 3 4-2 

Based on the trench boundanes detemned above, soil gas locatlons were placed along two horizontal 
lines located 10 feet apart on either side of the centerlme of the trench Soil gas samples were 
collected every 10 feet along these lmes at depths of five and nme feet bgs If a sample had a field 
measurement above 100 ppm the field crew stepped off 10 feet from that locatlon and collected an 

additional sample This procedure was repeated unul readings less than 100 ppm were o b m e d  

Results of the soil gas survey do not indicate any areas of high VOC concentrations or a VOC plume 

3 4 4 Subsurface Soil Sampling 

Subsurface soil samplmg from Trench T-5 was the final step of the charactenzation activitles Two 
boreholes were dnlled and sampled at Trench T-5 to charactenze the vertlcal extent of potential 
contarmnation in the subsurface soil Lithologic descnptlons of each borehole are presented in 
Exhibit 3 4 E In additlon five boreholes were dnlled and samples dunng the OU 2 Phase II RFI/RI 
effort Results from the subsurface soil samplmg investlgatlons indicate elevated levels of one 
organic compound and some metals and radionuclides Figure 3 4-3 identifies those boreholes and 
wells that charactenze Trench T-5 

Organic Compounds 

No organic compounds were detected at a concentrations exceeding the RFCA Subsurface Soil 
Action Levels as shown in Table 3 4-1 

i 

I 
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Arsenic (range 12 7-14 6 mgkg), cadrmum (range 1 4-20 8 mglkg), cal&sn (mnge 75,600- 

151,000 mgflrg), nxckcl(173 e), potassium (12,200 mglkg), aad sod& (23’11s nigkg) were 
detected at concenmons thae the background UTL, as simm jn Table 3.42 

Radionuclide8 

3 4 5 Qroundwclemr 

3 4.6 Summery 

Based on the geaphysical surveys, the dmeamms offie trench tm 10 to 16 fset mdc, 112 feet long, 
and 10 to 16 feet deep which comspands to 414 to 1,060 cy o f  matcnal 

The soil gas survey &d not indicate the presence of a Voc p h  and the EM-31 szvvey d d  not 
mdxate the presence of a conduchve plume Tbc EM-64 sutvcy larftcated the pxesmce of bmkl 
metallic objects 

The data collected was COwbllKd tlntb data from p w a w  in~estxgatmis for umpmscm to 

area fall below the RFCA Subsurf.. Amon Levels. Five metals excaededtk brmcltgmrmd 
but were less than the PPRGs f& subsur€ace sods, constroshon worker scumdo Two radtanaciide 
activities were greater than bac@mnd values and two radumuclade actxvltms werc greater 
than the PPRGs for subsurface kds, comtrwtmn worker sccnano Tbetefore, - T d  T-5 should not 
require remediation 

background conccntrahons, neg&atcd cleaaup levels, and PPRGs All orgwuc cmtanmm tsdetectcd 

Trench T-5 summary informamn IS presented in Table 3 4-6 

September 1996 3-28 
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Greater than Greater than RFCA Greater than RFCA 
Tier II Standards Tier1 Standards 

Gross alpha 
Gross beta 
Uranium-233,234 
Uranium-238 

TABLE 3.4-6 TRENCH T-5 SUMMARY INFORMATION 

Greater than PPRGs 

CONTAMINANTS 

Length (ft) Width (ft) Depth (ft) Volume (cy) 

112 10-1 6 10-16 420-1,060 

Media: Subsurface Soils 
Greater than RFCA Standards I Greater than PPRGs 

Metallic Plume 
Objects 
Present 

Yes No 

I I 

A RFCA subsurface soil action level has not been determined for 2-butanone 



Exhibit 3.4.A 
Trench T-5 Historical Release Report Murmation 

e 



Best Available Copy 

Thc c x x t  dam of oFrauon arc &own except for Lhc p l o d  of Ju ly  29 1 9 9  through August 14, 1968 
Trenches T 9 T 10 m d  T-11 were diffc-enuarrd from the othcr trenches and add!% to [he dqoul mnch m v c n t o v  
in 1977 Sex t h ~  "Comments" Z u o n  below for additional discussion o f  diir pinr.  

k x n p o o n  of Opention or Occur rcnc  

1 renches T 4  through T 11 along with Trench T 2 (PAC 900 109) 2nd T n n c h  I 3 (PAC NE 110) were u x d  
pnmanly for the disposal of sanitary v asrewater rrcatmcnt plan[ sludgc Th, s l u d g t  r m o v e d  from the wawuatcr 
t ramar plant u2s p i x e d  on sludge w i n g  be& The dncd n i a L m 1  removed from thc sludge drying bcds was 
p l x d  tn thc dlspod mnches The smim sludge d ~ \ p x a I  ti-,nct,ec ~n ~ i )oncd  u, bc a p p m n i m a ~ l y  10 f c t  dlcp 
and are pro~idcd with two feet of s o l i  covcr ' ?he ucwites are vm.ibiL i n  Icngrii with the averagc Icngth bcmg 
approyimaicly 250 fox'  The rod amounr of sludge disposcd in Trenchcs T 7- th rouyh 1 1 I is esurnated at 17-5 OOo 
i i i o _ p m s  ' Soinc amounts of adchuonal rnamds WCT. also d a m c d  iri T r -x t r t s  P 4 T 9 and T 11 Thesc oh,r 
rn,ucn& con5 w d  of asphalt planking (a;3~xmsf:ly 130 OOO y u ~ ,  txt of a.sph3lr plnnkng) in T-4 and T I 1  from 
I n c  r c  d e s i p  o f  Solar Pond X 7 A  (PAC OOo-lOl) in 1%3 and LLI? ncul and jgd.  In T 9 ' 



No documcntuon was found v,hich dcrai ld  thc fate of the consutuenrs &rposed in T r c n c k s  T-4 I j iruuhi 7 1 I 
Thls D E S  LS k i n g  studied m accordancz wirh the MAC schedule for OU? TIC IAG ~ m v i u c s  wiU tncludc S I [ ^  

invcsuganons SI& chractenzauons and polsible rcmedmuon The FLnal Phase LI RFIfG Pcpon 1s D k cornpicred 
by March12 1993 

Comments 

Trench T-3 along u i ~ h  t h e x  crenches arc aLso called h e  k t  Trcnches 

T m c h e ,  T-4 t h r o u g h  T-11 (P4C ‘E 11  1) have fcw openuonal h f f e r m c a  fmn Trcn,hes T 7- P \C %€- 101) in { 

T-3 (PAC NE 110) 

The sludge daw& ot in Lhcsc tnnches should consut  pnmaniy of concentrarcd orgwic  mirim I p a i i b  p - , u ~ ’  
in smitary w ~ ~ ~ ~ ~ a t e r  uuLmcn[ plant sludge 



Exhibit 3.4.8 
Trench T-S EM41 Surveys 
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Exhibit 3.4.C 
Trench T-S EM-61 Surveys 



Exhibit 3.4.0 
Trench T-5 Ground Penetrating Radar Surveys 
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Exhibit 3 4 E 
Trench T-5 Borehole Logs 
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0010 
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R F m - 9 6  0044 UN 
D@ Trenches and Mound Sue Chunr~reruutton Report 

3 5 TRENCH T-6 (IHSS 111 3) 0 
Trench T-6 was investigated using the following methodologies 

Historical data were compded to idenhfy potential contamrnants trench location and size 
Aenal photographs were examtned to idenufy disturbed areas, venfy trench dimensions, and 
detemne time of operahon 
A site visual survey was conducted to idenufy physical features and establish a geophysical 
sampling gnd 
One EM survey was conducted to locate b u n d  metallic objects and define trench boundanes 
GPR surveys were conducted to better deterrmne trench depth and dimensions 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 
Subsurface soil sampling was conducted to detemne whether contammahon is present beneath 
the trench 

As shown in Figure 3 5-1, Trench T-6 is located south of the East Access Road and Trench T-5 
(IHSS 11 1 2), north of Trench T-7 (IHSS 11 1 4), and east of Trench T-9 (MSS 11 1 6) The trench 
was reportedly used for disposal of sanitary sewage sludge potentially contammated with uranium 
and plutonium and flattened empty drums contarmnated with uranium Activities of the sewage 
sludge were reported between 382 pCdg and 3 590 pCdg Older sludge had mostly uranium with an 

increasing plutonium fractlon in later sludge placed in the trenches Total alpha radioachvity in the 
trench is estimated to be 1 0 0  to 150 mllicune (0 1 Ci to 0 15 Ci) Trench T-6 may also contam 
some asphalt planlung from the Solar Evaporation Ponds contammated with plutonium and uranium 
The pertinent section of the Histoncal Release Report (HRR) is presented in Exhibit 3 5 A (PAC 
Reference Number NE1 11 1-NE1 11 8) 

Although the general location of Trench T-6 was known, the exact locatlon of the trench had not 
been physicany identified pnor to the Trenches Area and Mound Site Charactenzahon Program of 
1995 Aenal photographs dating from 1954 through 1972 were exarmned to ascertam the pen& of 
operation approximate the length and wdth identlfy staging areas and gather infonnahon which 
mght confirm the contents of the trench (Colorado Aenal Photo Service, 1993) Photographs from 
1967 through 1970 show this site as approximately 20 feet wide and 60 feet long with dark stsuning 
and disturbed soil The location and dimensions of this smning and soil disturbance are consistent 
with information from the HRR Pnor to 1967 there are no indications of soil disturbance or waste 
disposal activities in the area Photographs after 1970 show surficial scamng mdicahng closure and 
abandonment of the area 

0 
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Surficd deposits m the TnnchT-6 meaco~stlts of the Rocky Fbts  Athrvwm, fllsllch ranges m 
thlclmess from 14 to 37 feet. p ~ w p m  IS ttl~mer at the ~ r r e n ~ h  ~ - 6  an0 oh the westend ~ f t f r e  
trench and thicker on the east end The Rocky Flats Allurmm m tbe &;of Trench T4 IS 

underh by the Arapahoe Fonnatlon, which is pdornmately clayetaae &%kG-l995c).. The dep& 
to groundwater seasonally fluctuates from 12 feet bgs to below the alluvlmdbedpock can- 

I 
b 

3 5.2 Site Wisurd Suwey and Gmphydcal Surveys 

Upon complehon of the vmal survey, a geophysrcal gnd was lad out u s q  pm flags. (3rd 
dunensions wen 35 feet wde (d-sauth) by 185 fat long (east-west) umth flap placed at five foot 
increments 

1 

E M 1  Survey 

After estabhhmg the pphysrcal gnd, the EM-31 sunmy was perfr#msd I'b EM-31 survey 
quadrature response, horizontal dipk dxi not show any anomdies, POT & ~ t  plumes The 

I '  
quadrature response, verhcal di le ladrcates an area of low c-w a p p m m y  10 feet wide 
and 75 feet long whrcb represents &e trench bundams TheEW31 aarrvtyd4aot -the 

presence of metallic or other CQIlduCtJve sohd or hqud mated m tbe tre& Tbenfote, an EM41 
survey was not performed W 3 1  survey results 8n pnsentod as Exhzht 3 3 B 

Po 

I 

Ground Penetrating Radar 

GPR was used in COXIJUIIC~IOII wth the EM-31 survey This mfomatmn pllows far a mere & h v e  
determmabon of the walls and the honurntaS extent of Trench T-6 Tfie raf;osnr9tion obtanttd from 
the GPR dicates that the treah 1s approxrmately 5 feet deep asclt 10-12 k wrd~ TIIC GPR 
results are presented m Exhibit 3 5 C 
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@ 3 5 3 Soil Gas Surveys 

Due to the unusually high spnngume precipitahon in 1995 the vadose zone within the Trench 
T-6 area was highly saturated The mcreased moisture content of the tended to attenuate soil gas 
readmgs, malung sample collechon difficult However 28 sample were collected dunng this phase of 
the charactenzation and analyzed for total volatile organic content using field insmmentatlon To 
venfy readings of total VOCs, 12 samples were Collected and sent to an onsite laboratory for general 
chemstry analysis using method 8010 

Based on the trench boundanes detemned above a soil gas samplmg gnd was lad  out along 
honzontal lmes located 10 feet on either side of the centerline of the trench Soil gas samples were 
collected every 10 feet along these lines at depths of five and nme feet bgs If a sample had a field 
measurement above 100 ppm the field crew stepped off 10 feet from that locahon and collected an 
additional sample This procedure was repeated untd readings less than 100 ppm were obtsuned 
This methodology was employed to identify whether a VOC contarmnant plume existed withm or 
extends outside of the trench boundanes Soil gas investigahon results are presented m Figure 3 5-2 

Soil gas concentrahons ranged from 0 to 1270 ppm The maxfmum detected was 1,270 ppm at five 

data indicatmg that there is no well defined source in this trench 
@ feet bgs at location SG2TO6008 There did not appear to be any spahal trends with respect to soil gas 

3 5 4 Subsurface Soil Sampling 

Subsurface soil sampling from Trench T-6 area was the fmal step of the charactenzahon achvihes 
Based on the soil gas results, two boreholes were dnlled in the eastern thvd of the mnch and sampled 
to charactenze the vertical extent of potential contarmnahon in the subsurface sod Lithologic 
descnptions of each borehole are presented in Exhibit 3 5 D In addihon, two boreholes were dnlled 
and sampled dunng the OU 2 Phase 11 RFI/RI investigation Data from both charactenzahon efforts 
indicate elevated levels of radionuclides Figure 3 5-3 identlfies the boreholes that charactenze 
Trench T-6 

Organic Compounds 

No organic compounds were detected at concentrations above the RFCA Action Levels for subsurface 
soils or PPRGs for subsurface soils, construchon worker scenano 
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There were no metals deuctcd at COllCCntratlOlls above the backgromrd 

subsurface sods, constmct~on worker SC~DMO 

or thr FFRGs for 

Radionuclidecr 

3.5 5 0- 

There is no upper hydrosmtqtqk gmmdmta present st Tmeh T-6 

Trench T-6 summary lnfonnatlon is presented m Table 3 5-3 
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Amencium-241 
Plutonium-239/240 
Uranium-233/234 
Uranium-235 

TABLE 3.5-3 TRENCH T-6 SUMMARY INFORMATION 

Radium-226 
Radium228 

I CONTAMINANTS 1 

Greater than U T L  Greater than RFCA Standards Greater than PPRGs 

There is no upper hydrostratigraphic groundwater present at Trench T-6 

Length (ft) Width (ft) Depth (ft) Volume (cy) 

75 10-1 5 5 140-210 

Metallic Plume 

Present 
Objects 

No No 



Emlbit 3.5.A 
Trench T-6 HiStQrkal Retease Repcart Infern 



Lnir Namc 

Ppproxlmate Lm3~1rn N750 oo(1 E2 037503 

rrcnches T-4 rhrough T-11 Best Available Copy 

Dcxnpclon of Ope-;ltion or Occurrence 

1 

- >  
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n 

Cornmenrs 

Trench T 3 dorig u i r h  ! h e x  trcichcs arc al\o called the East Trenches 

T m c h c ,  T-4 i h rougr i  T 1 I ip 'iC VE 1 1 1 )  hake fcw opemonal differences f m  Trcnches T 2 E' 'iC W- 109) ,ind 
T-3 (PAC NF 110) 

hrc Q 



I. 
I 

I 

I 

c- 

5 

I 



€#hibit 3.S.C 
Trench T-6 Ground 'Penetrating Radar Surveys 
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Exhibit 3.5.0 
Trench 7-6 Borehale Logs: 
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No soinple collected, push directly to 10’ for soil sonple 
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0 0  

GP I 0-1 5’ 
Smdy Grovel with si It md col iche poor1 grdd, f-c 

quartz, dry8 ormy brow, FeOx stoined 

No recovery I1 5-3 0’1 

grained, grovel consists of  broken up cob Y, les, quortzite, 

0 0  CP 3 0-9 0’ 
0 Smdv Grovel wi th obundont si It ond troce clov col iche 

0 0  

0 0  

0 
presknt, poorly groded f-c groined, quortzi ti, quortz, 
rove1 consists of broken up cobbles, oronge brmn, dry, 
Pdlx stoined 

No recovery 14 0-5 0’1 

5 0-6 0’ 
Gravelly Sod Htth obundont si It md troce cloy col iche 
present p o o r l y  groded, f-c groined, quortzite, quartz, 
orange broun, dry, FeOx s to I n t rig 

No recovery 16 0-7 0’1 

Clayey Sond ~ith obundant si It oronge broun, f g to m 9 ,  
quartzite, quortz, dry, feOx stoining 
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0 0-1 0' 
No salnple collected 

0 

0 0  

0 0  

0 0  

0 0  

0 

0 

0 

Gp 3 0- 4 5' 
Smdy Grovel uith some silt f-c p i n e d ,  uortzite quortz, 
orange brow to white, Call3 present, pwJy graded: grovel 
consists of broken up cobbles, fel l  stoined 

No recovery 14 5-5 0'1 

rtzitel Smdy Grovel u i th  trace silt f-c groined 
uortz, orange koun, grovel consists of br en up COM 

!royents, poorly groded, dry, FeOx stoining 
0 

0 
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0 0  

0 0  
0 
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SH 8 0-10 0' 
Silt Sond uith me cloy coco3 present, f-c groined, 
poor 1 y graded, orange brow, feOx staining, dry 

Toto1 Depth Dri I led 10 00 
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3 6 Trench T-7 (1 1 1 4) 

Trench T-7 was mvestigated usmg the followmg methodologies 

Histoncal data were compile to identlfy potential contarmnants, trench locabon, and size 
Aenal photographs were exarmned to identify disturbed areas venfy trench dimensions, and 
detemne time of operation 
A site visual survey was conducted to idenhfy physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate b u n d  metallic objects and define trench boundanes 
GPR surveys were conducted to better deternune trench depth and dimensions 
Soil gas surveys were conducted to identlfy and delmeate contarmnant plumes 
Subsurface soil sampling was conducted to detemne whether contammabon is present beneath 
the trench 

0 

0 

0 

As shown in Figure 3 6-1 Trench T-7 is located approximately 290 feet south of the East Access 
Road and is essentially an extension of Trench T-9 (IHSS 11 1 6) The dimensions of the trench are 

approximately 115 feet long, 15 feet wide, and 10 feet deep The trench was reportedly used for 
disposal of sanitary sewage sludge potentially contammated wrth u m u m  and plutonium and 
flattened empty drums contammated wth uranium Activihes of the sewage sludge were reported 
between 382 pCdg and 3 590 pCdg Older sludge had mostly uranium with an mcreasmg plutonium 
fraction in later sludge placed m the trenches Total alpha radioactlvity m the trench is cstumted to 
be 100 to 150 mllicune (0 1 Ci to 0 15 Ci) Trench T-7 may also contam some asphalt planlung 
from the Solar Evaporahon Ponds contammated with plutonium and uranium The pertinent sechon 
of the HRR is included in Exhibit 3 6 A (PAC Reference Number NE1 11 1-NE1 11 8) 

Although the general location of Trench T-7 was known, the locabon of the trench had not been 
physically identified pnor to the Trenches Area and Mound Site Charactemation Program of 1995 
Aenal photographs dating from 1954 through 1970 were exarmned to ascemn the penod of 
operation approximate the length and width identlfy staging areas, and gather mformahon which 
might confirm the contents of the trench (Colorado Aenal Photo Service, 1993) 

Most of the history of Trench T-7 can be reconstructed from the photographs taken m 1962 and 
1963 In August 1962 the photo shows activity at this location By May 1963 the trench was 
completely backfilled and leveled off Photographs after 1963 show vegetahon slowly reclrummg the 
area indicating closure and abandonment of the area From the photos the trench dimensions are 
approximately 20 feet wide by 125 feet long which correlates with information from the HRR 
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The surficial deposits at the Trench T-7 ami COLIMS~S ofthe Rocky Flats Aliuwurn wlnch ranges 111 
thickness between 14 and 37 feet. The underlymg Arapghoe FormnatKln iS -y claystone 
(EGBtG 199%) The depth to groundwater seasonally fb lua t s  kdwr#a 12 &et bgs to M o w  the 

alluwumlbedrock contact 

3 6.2 SHq. Visual Survey and Geophysical Surveys 

Upon completmn of the v d  survey, a geophysical gnd was lad out umnppm flags The total pl 
dimensions were 45 wde ( n o r t h - d )  by 220 feet long (Gast-wesQ wath flap plaGed at five foot 
increments 

EMS1 Survey 

After establdmg the g e o p h y s d  pi, the EM-31 m y  was perfonncd "be EM-31 m y  sBsws 
simlar anomalies in both the hormmtd and vcrhd &pole modes that vaq tkm 8 to 20 fect m 
width and extend over a kngth of 220 feet. These anomahs strongly suppart &e v c e  of b e d  

metallic obJects and/or conductive liquid or sohd mtenals m tfie tnnch EM-31 survey d t s  azc 

presented in Exhibit 3 6 B 

EM161 Survey 

To further define the physical cfraractemcs of the gnd area, an Eh4-61 sunmy was also @d 
The EM-61 survey located the same anomahcs as the EM-31 dtd The &ons are slrghtly 
smaller, but the locmons are the same These anomalies mLcate tbe presence o f  bund m&hc 
objects The EM41 survey results ate presented m Exhibit 3 6 C 

- 
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Ground Penetrating Radar 

GPR allows for a more defmitlve detennmatlon of the walls and honzontal extent of Trench T-7 
Results from the GPR survey mdicate the trench bottom vanes between 9 and 10 feet bgs The width 
of the trench vanes between 14 and 16 feet but is difficult to confirm on all north-south transects 
The radar also mchcates the presence of dense matenal within the trench at three different locations 
These areas are between five and eight feet bgs and correlate wth the findmgs of the EM surveys 
The GPR survey results are presented m Exhibit 3 6 D 

3 6 3 Soil Gas Surveys 

Due to the unusually high spnngtime precipitatlon m 1995, the vadose zone withm Trench T-7 m a  
was highly saturated The increased moisture content of the tended to attenuate soil gas readmgs, 
malung sample collectlon difficult However, 48 samples were collected dunng this phase of the 
charactenzation and analyzed for total volatlle orgmc content usmg field mstrumentatlon Fourteen 
confirmatory samples were analyzed using general chemstry method 8010 

Based on the trench boundanes detemned by the geophysical surveys, soil gas sampling locatlons 0 were placed along two honzontal lines located 10 feet on either side of the centerlme of the trench 
Soil gas samples were collected every 10 feet along these lmes at depths of five and nme feet bgs If 
a sample had a field measurement above 100 ppm, the field crew stepped off 10 feet from that 
location and collected an additional sample This procedure was repeated untll readmgs less than 100 
ppm were obtmned This methodology was employed to identlfy whether a VOC contarmnant plume 
existed and/or extended outside of the trench boundanes 

Results of the soil gas survey identified a VOC contarmnant plume whch emanates from the western 
half of the trench and mgrates south approximately 20 feet beyond the southern trench boundary 
At five feet bgs the maximum concentratlon of total VOCs (1925 ppm) was detected at location 
SG2T07007 (eight feet east of the west trench boundary) At 10 foot bgs the maximum 
concentration for total VOCs (469 ppm) was detected at locatlon SG2TO7008 (28 feet east of the west 
trench boundary) The majonty of the higher VOC concentratlons were detected at the five foot bgs 
level Results of the soil gas investigation are presented in Figure 3 6-2 
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Three borehole locatrons, 11895,11995 and 12095, w e n  drilled ~ t b m  tb trench based on the 
findmgs of the d photograph search, the geophystcpl sumeys asd tfie h gap ammy results 
Lithologrc descrrptlons of each borehole are presented m &bibit 3 6.E Iba additmd four 
boreholes, 08291,08391, B218689 and B-7 wee drilled aMt sampled ibnq tbe OW 2 Wase I? 
RFI/RI mvcsogation Data from botb c-on efforts 
compound, metals and radumch&s Figure 3 6-3 nien- 

* 

c h m w  T m h  T-7 

Metals 

Radionuclides 

Gross alpha (1,323 pCdL), amerrclum-241 (range 0 05-338 7 pCr/L), Cuimsl-137 (range 0 11-0 16 
pCdg), plutomum-239/240 ( 03-1744 pCdg), uramm-235 (range 0 3 1 - 0 3  @g), d aramum 
238 (range 2 23-2 27 pcdg) had detected actlwhes gxeatcr thaa the bpEkgrooad 
presented in Table 3 6 3  AmenCrum-241(208? pCdg), phrtanmm-23!W244l(1,744 pWg& rd~um- 
226 (range 0 50-1 7 pCdg), radrur&228 (range 1 2-1 7 cia, and uranhn-233/234 (13 &9 
pCdg) had detected act~woes greater that the subsurface sasts fpplos, cmmmton ' w*scemnoa 
presented in Table 3 6 4  

as 
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3 6 5 Groundwater 

There are several wells in the Trench T-7 area Elevated levels of organic compounds were detected 
m the groundwater as follows 

Organic Compounds 

Carbon tetrachlonde (9 lg/L) tetrachloroethene (320 pg/L), and tnchloroethene (22 pg/L) were 
detected at concentrations greater than the RFCA Tier 11 Groundwater Action Levels as presented m 
Table 3 6-5 These concentrahons were less than the RFCA Tier I Groundwater Action Levels and 
the PPRGs for surface water, open-space receptor 

3 6 6 Summary 

Based on the results the electromagnehc and geophysical surveys, Trench T-7 is approxunately 125 
feet long, 8 to 20 feet wide, and 9 to 10 feet deep which corresponds to an approxrmate volume of 
330 to 930 cy of buned matenal The surveys also indicated the presence of buned metallic objects 
and possibly other conduchve liquids or solids which corresponds with the mformahon m the HRR 

The EM-31 sumey does not indicate a conductive plume The soil gas surveys inhcate a low level 
VOC plume mgrating 20 feet to the south 

The data collected was combined with data from previous inveshgahons for companson to 
background concentrations, negotiated cleanup levels and PPRGs One detected tetrachloroethane 
concentration was greater than the RFCA Subsurface Soil Achon Level but less than the PPRG for 
subsurface soils construction worker scenmo Six metals were detected at concentrahons greater 
than the background mm values but less than the PPRGs for subsurface soils, construction worker 
scenmo Six radionuclides were detected with activihes greater than the background -values 
Five radionuclides were detected with achvities greater than PPRGs for subsurface sods, constructlon 
worker scenano However radium-226 and radium-288 background concentrations are greater than 
PPRGs Three organic compounds were detected at concentrahons greater than the RFCA Tier 11 
Groundwater Action Levels These concentrations were less than the RFCA Tier I Groundwater 
Action Levels and PPRGs for surface water, open-space receptor Based on the avarlable informahon, 
Trench T-7 does not require remedial action 

Summary information for Trench T-7 is presented in Table 3 6-6 
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TABLE 3.6-6 TRENCH T-7 SUMMARY INFORMATION 

Greater than UT& Greater than RFCA Greater than RFCA 
Tier II Standards Tier I Standards 

CONTAMINANTS 

Greater than PPRGs 

Greater than UTI-, 

Length (ft) Width (ft) Depth (ft) 

Arsenic 
Cadmium 
Calcium 
Chromium 
Copper 
Nickel 
Silver 
Sodium 
Gross alpha 
Amencium-241 
Cesium-1 37 
Plutonium-239/240 
Uranium-233/234 
Uranium-235 
Uranium-238 

Volume (cy) Metallic Plume 
Objects 
Present 

Media: Subsurface Soils 
Greater than RFCA Standards 
Tetrachloroethene 

Greater than PPRGs 

Amencium-241 
Plutonium-239/240 
Rad1 um-226 
Rad I um-228 
Uranium-233/234 

Media: Groundwater 

I Carbon tetrachloride I Tetrachloroethene 

125 I 8-20 I 9-10 I 330-930 I Yes I No 

N Q k  

A RFCA subsurface soil action level has not been determined for benzoic acid 
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Exhibit 3.6.A 
Trench T-7 Historical Release IWpw Infumetion 



Best Available Copy 

' a  
f 
8 

The exact brcs of openuon unknown cxcept for the pcid 01 July 29 1954 Ouough August 14 1968 I 

Trcnches T 9 T 10 2nd T 1 1  were diffmntiarcd from the oihcr mnckes and addxi to [tic d i s p u l  rrench mvcqtory 
i n  1977 5 e  i j i ~  "Cornrncnls" s u o n  below for addiuonal dLscusio6i of this  rminL 



No documenmuon 
Thts If-IsS ts k i n g  studied in accordme wirh k LAG schedule for OU2 r h e  IAG ~ C U V ~ U C S  will tncludc S I ~ C  

invesugaaons siw c h x x ~ m ~ r i s  and possible rernahatlon Thc F d  Phase I1 FSVU Pcport ts D bc cornpiLLed 
by March  12 1992 

LS tound v , h i C h  d c t a i l d  thc f a e  of h e  cmsutllenu I s p o d  in  Trcnctxes T-4 t h r o u g i  T 11 

Comments 

Trench T-3 along uiiS h e x  trcnchcs arc aLm called the East Trenchcs 

I 

l a 



Exhibit 3.6.B 
Trench ?'-7 EM-31 SUW~YS 



Exhlbit 3,e.C 
Trench T-Y €hMl Sunreys 



Exhibit 3B.D 
Trench T-7 Ground Penetrating Radar Surveys 
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Trench 1-? Borehole Logs 
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FORM G T l B  (REV. 2) 
n75 154 I U S  DEPARTMENT OF'ENERGY k(bCK4 FLATS PLANT 

PRELIMINARY WELL-SITE FIELD LOG 
1 B?S' {*---) I Date 4 /25(%/ Borehole Number 

I 

t 



: 
US.  DEPARTMENT OF ENERGY ROCKY F L A T S  PLANT O75/l5 FORM G T ~ A  (REV 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
I 

PAGE ix 
Total Depth 
Company Project No OUZ 
Sample Type 

EG&G LOGGING SUPERVISOR 
APPROVAL 

NOTES General 

DATE 

SAMPLE DESCRIPTION 

USCS IS modified for this log as follows 
L \/A 

Materials amounts are estimated by 96 volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 



u s  DEPARTMENT OF ENERG? ROCKY ~ L A T S  PLANT FORM GT1A (REV. 2) 

ROCKY FLATS NT BOREHOLE LOG PAGEL OF) 
Surface levat 

Total Depth 
Company L3cFz; Project NO cw 3 
Sample Type 

Area f fd 4Y 1 7  
I CP (D 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

? Y  
$ 2  m z 

3- YU 
-4- 

-5-  

- P -  P 
-6- 

- + -  
,3  
- 

- 7- 
- *- 
.bo 

SAMPLE DESCRIPTION 

NOTES General USCS IS modified for this log as follows 
Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 

(4011 9 3 0 4 I Y 9 3 0 ~ F o r m G T I A ) ( ~ l ~  



085/154 FORM GT1B (REV 2) 
( E  

U S  DEPARTMENT OF ENERGY ROCKY FLATS P L A h  

PRELIMINARY WELL-SITE FIELD LOG 
. -3 

( *  j Date 4fG,hg Borehole Number 1 \ 4 ci si 

I Rig Geologist JP ! ./hi Company d4.4 $p/ 
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U S  DEPAlRTMENT OF ENERGY ROCKY FLATS PLANT 0 9  FORM GT.lA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Surface Elevation 

5 Area I HE\ / I /  8 9  

Total Depth ' 
Company WCFS Project NO O C C Z  
Sample Type 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES General USCS is modified for thls log as follows 

SAMPLE DESCRIPTION 

Materials amounts are estimated by "4 volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible &!j! . I ,  

i 
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3 7 TRENCH T-8 (IHSS 11 1 5) 

Trench T-8 was investigated using the following methodologies 

Histoncal data were compiled to identlfy potential contaminants, trench location, and size 
Aenal photographs were exmned  to identify disturbed areas venfy trench dimensions and 
detemne time of operation 
A site visual survey was conducted to identlfy physical features and establish a geophysical 
sampling gnd 
One EM surveys were conducted to locate buned metallic objects and define trench boundanes 
GPR surveys were conducted to better determine trench depth and dimensions 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 

Subsurface soil sampling was conducted to detemne whether contammatlon IS present beneath 
the trench 

0 

As shown m Figure 3 7-1, Trench T-8, is located south of Trench T-7 (MSS 11 1 4), south of the East 
Access Road and east of Trench T-9 @ISS 111 6) The dimensions of the trench are approximately 
120 feet long 10 feet wide and 10 feet deep The trench was reportedly used for d~sposal of sanitary 
sewage sludge potentlally contarmnated with uranium and plutonium and flattened empty drums 
contaminated with uranium Activitles of the sewage sludge were reported between 382 pCdg and 
3 590 pCdg Older sludge had mostly uranium with an increasmg plutonium fractlon in later sludge 
placed in the trenches Total alpha radioactlwty in the trench is estlmated to be 100 to 150 mlhcune 
(0 1 Ci to 0 15 Ci) Trench T-8 may also contain some asphalt planking from the Solar Evaporabon 
Ponds contammated with plutonium and uranium The pertment section of the HRR is mcluded m 
Exhibit 3 7 A (PAC Reference Number "Ell 1 1-NE111 8) 

To pinpoint the location of the trench and tirmng of activities, aenal photographs dating from 1954 
through 1967 were examined (Colorado Aenal Photo Service 1993) Photographs reveal that the 
first apparent use of the trench was pnor to August 11, 1962 and the mnch closed pnor to May 5, 
1963 

3 7 1  Geology 

Trench T-8 is underlain by the Rocky Flats Alluvium, which ranges in thickness from 16 to 41 feet 
The Rocky Flats Alluvium is thinner on the west end and thicker on the east end (EGBrG 199%) 
The hydrograph from monitonng well 08091 located north of Trench T-8 indicates that 
groundwater fluctuates between 12 feet bgs to below the alluvium/bedrock contact 
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EM-31 Survey 

Ground Penetmth~g Rad= 

The mformarton ob- froan the GFR mdtcates that the trwrch IS approximately 5 feet deep and 15 
to 24 feet wde which cornla& wth the EM surveys and HRR lnformrrtton The C3PR surveys arc 
presented m Exhibit 3 7 C 
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3 7 3 Soil Gas Surveys e 
Due to the unusually high spnngtime precipitation m 1995, the vadose zone within the Trench 
T-8 area was highly saturated The increased soil moisture content tended to attenuate soil gas 
readmgs, malung sample collecbon difficult However, 24 were collected dunng this phase of the 
characternabon and analyzed for total volatile orgamc content using field mstrumentabon To venfy 
readmgs of total VOCs, 12 samples were collected and sent to an onsite laboratory for general 
chemstry analysis using method 8010 

Based on the trench boundanes determmed by the geophysical surveys soil gas sampling locations 
were placed along two honzontal lmes located 10 feet on either side of the centerline of the trench 
Soil gas samples were collected every 10 feet along these lines at depths of five and nine feet bgs If 
a sample had a field measurement above 100 ppm the field crew stepped off 10 feet from that 
location and collected an addibonal sample This procedure was repeated unbl readings less than 100 
ppm were obtaned This methodology was employed to idenhfy whether a VOC contarmnant plume 
existed within or extends outside of the trench boundanes 

I 

Total VOC concentrations vaned from zero to 1,051 ppm The highest concentrations were found at 
the 5 foot depth Soil gas survey information is presented in Figure 3 7-2 and does not mdicate the 
presence of a volatde organic plume 

3 7 4 Subsurface Soil Sampling 

Subsurface soil sampling from the Trench T-8 area was the fmal step of the charactenahon actnmes 
Two boreholes, 12795 and 12895 were dnlled and sampled at Trench T-8 to charactenze the vertical 
extent of potential contamination m the subsurface soil Geologic borehole logs mdicate the 
presence of wood and debns Lithologic descnptrons of each borehole are presented in Exhibit 
3 7 D Additionally six boreholes, (08491,08591 B218989 BH5187, BH5287, and BH5487) were 

dnlled and sampled previously Data from both charactembon efforts indicate elevated levels of 
metals and radionuclides Figure 3 7-3 idenhfies the boreholes and wells that charactenze 
Trench T-8 

Organic Compounds 

There were no organic compounds detected at concentraoons greater the RFCA Subsurface Soil 
Action Levels as shown in Table 3 7-1 
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Radionuclides 

There are s e v d  wells m the Tmch T-8 area. An elevated b e l  of one typiceompomrd was 
observed The detected tetracWe cmceamon (44 pgL) at well OBSsn exceeded the RFCA 
T m  11 Groundwater Act~on Level as presented m Tabk 3.M 

376- 

The geophysical data h a t e  the trench IS approxlmateiy 120 fa long, 15 to 24 k t  wsde, and 5 
feet deep which comespods #r apxmetely 330 to 538-q of lnmcd nukmal Thrs -sentatton 

1s consistent wltb the HRR 

The soil gas survey dad not lnchcate the presence of a VOC ptirme The EM surveys mchcatc the 
presence of a conductwe plume mvmg east-nortkast. The anphase rcspome of the EM-31 survey 

did not mdicate the presence of buried metallic obyxts 

The data collected was c o m b d  w h  data from previous mvcst~gatmw fop compmon to 
background coitcen&mons, negomted cleanup levels, and FTRGs There were no organic 
compounds &teckd at concentrahons greater than the RFCA Subsurface Soil Action Level of PPRGs 
for subsurface soils conmuctmn worker scenano Them weae lune metals detected at concentratwns 
greater than the background 

P 

but less than the PPRGs for s u b d a c e  sals Seven 
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However, the background radionuclides had observed actlvihes greater than the background 
U"Lwm values for radium-226 and radium-228 exceed the PPRGs for subsurface soils construction 
worker scenano One organic compound, tetrachloroethene, exceeded the RFCA Tier 11 
Groundwater Achon Level but not the RFCA Tier I Groundwater Actlon Level or the PPRG for 
surface water open-space receptor Therefore, remedial actlon at Trench T-6 is not r e q u d  

Trench T-8 summary information is provided in Table 3 7-6 
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TABLE 3.7-6 TRENCH T-8 SUMMARY INFORMATION 

Greater than UT& 

CONTAMINANTS 
Media: Subsurface Soils 

Greater than RFCA Greater than RFCA Greater than PPRGs 
TierII Standards Tier1 Standards 

Tetrachloroethene 

Greater than 
Arsenic 
Banum 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Molybdenum 
Nickel 
Potassium 
Strontium 
Sodium 
Gross alpha 
Gross beta 
Americium-241 
Cesium-137 
Plutonium-239/240 
Uranium-233/234 
Uranium-235 

Greater than RFCA Standards Greater than PPRGs 

Radium-226 
Radium-228 
Plutonium-239,240 

Length (ft) 

120 

P 
Width (ft) 

iYSICAL CHARACTERISTI 

15-24 5 330-530 

S 
Metallic 
Objects 
Present 

No 

Plume 

Yes 
conductive 
plume moving 
east- 
northeast 

!w& 
A RFCA subsurface soil action level has not been determined for benzoic acid 
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Exhibit 3.7.A 
Trench T-8 Historical IRelease Report InformazCah 
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Thc c x x t  &LCS of op-atlon m udaown except for rhc p c i d  of J u l y  29 19% t h r o u g h  August 14 1968 I 

Trenches T 9 T 10 2nd T 11 w m  diff+--entiauxl from the othcr rrcnches aid ~ d i W  io ill: d~spoul mncb mvcnrory 
in 1977 See t h ~  "Cornmenrs" x u o n  below fur addiuonal dncus~ion  ot L'iis ;xiini 

1I r n r r r  P.1 , P , " , v l  hF 7 



No documenmion tourid w h i c h  dcmls3  LK fate of the conmatents drsposed in Trxncks TI t h r o u g i  T 1 1  
me IAG XUVIUCS will m c l u d c  51~:  

mvesugaaons SIIC c k r x L e m 3 n s  and possible r e m d a u o n  The F d  h a c  I1 Rn/rlI Pcporr LS IO bc coi;.pi::cd 
by M a r c h  12 1%); 

W S  LS k i n g  studied in accordane w i h  h z  IAG schedule for OU2 

Comments 

Trcnch T 3 along u i ~ ?  thcx trenches an. aLco called the East Trenches 

T r e n c h e l l  T-4 througn T 1 1  (PAC  YE 1 1  1 )  h a v e  tcw cpemonal hffercnces f.mn Trcnches T 2 P A C  9ix) 191; in(: 
T-3 (PAC NE 1 IO) 

The sludge d i r w c i l  oi 111 r h c x  uenchcs s h o u l d  constst pnmanly of  conccntrared orgwic rnaircr p i a i ! ~  ~ T L I ~ {  

in  sanitary w a s f L u a t L r  t.-sxriieni plan1 Yludge 



Exhibit 3.7.8 
Trench T-8 EM-31 Sucvilbys 



Exhibit 3.7.C 
Trench T-8 Ground Penetrating Radar Surveys 
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Exhibit 3.7.0 
Trench T-8 Bomsralr, togs 
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0 0-1 0’ 
No so$e collected 

bC 

___ 
GP 

^^ 

I 0-1 5’ - - - -  
Clayey kovel uith SOP sand md silt dork yelh broun, 
mrly oded f-c goined, gtzite, quartz, grovel consists 
8f crusid cobbles, fdx stoining on sod groins wid govel, 

No recovery I1 5-3 0’1 
dry 

3 0-5 0’ 
Sondy Grovel Nith some cloy od silt Uhite to 

YtZ‘ tel 

poorly groded, f-c groined, 

tiice for 3 0-8 0’ somple recovery 

grovel consists of crushed cobbles, e Ox stoining 

No recovery 15 0-8 0’1 

GP 8 0-10 0’ 
Smdy Grovel ni th some cloy ond si It poorly gded, f-c 
groined uortzite, quortz, govel consists of  broken op 
cobbles, 9f eOx staining dry, 0 1  ive broun to yello~ crmy 

/ Toto1 Depth Ori I led 10 00 



No recovery I1 5 3 0'1 

GC 3 0-4 0 
C I oyey Grov? ~ ii i th obundont sond ond SOE si I t poor I y 
graded, f c C m e d ,  feOx stoinin oronge ye1 I O U  to dork 

No recovery 14 0-6 0 I 

yet I O N  brown, grovel (broken up c lll blesl, dry 
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Some os 3 0-4 0' above 
No recovery 17 0-8 0'1 
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0 0  

0 0  
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cobbleslo Hole offset dri 0' to west to recover scinple fron 8 0-10 0' 
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3 8 Trench T-9 (IHSS 11 1 6) 

Trench T-9 was mvestigated using the following methodologies 

Histoncal data were compiled to identlfy potential conmmants, trench locauon, and size 
Aenal photographs were exarmned to identlfy disturbed areas venfy trench dmensions, and 
detemne time of operatlon 
A site visual survey was conducted to identlfy physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate buned metallic objects and defme trench boundanes 
GPR surveys were conducted to better detemne trench depth and Qmensions 
Soil gas surveys were conducted to identify and delmeate contarmnant plumes 
Subsurface soil sampling was conducted to detemne whether contarmnatlon is present beneath 
the trench 

0 

As shown in Figure 3 8-1, Trench T-9 is located approximately 1,500 feet east of the 903 Pad and 
south of the East Access Road The dimensions of the trench are approximately 210 feet long, 20 
feet wide and 10 feet deep The trench was reportedly used for disposal of samtary sewage sludge 
potentially contammated with uranium and plutonium and flattened empty drums contammated with 
uranium Activihes of the sewage sludge were reported between 382 pCdg and 3,590 pCdg Older 
sludge had mostly uranium with an mcreasmg plutonium fractlon m later sludge placed in the 
trenches Total alpha radioactivity in the trench is estimated to be 100 to 150 mllicune (0 1 CI to 
0 15 Ci) Trench T-9 may also contam some asphalt plankmg from the Solar Evaporahon Ponds 
contarmnated with plutonium and uranium The pertinent sectlon of HRR is presented m Exhibit 
3 8 A (PAC Reference Number NE1 11 1-NE111 8) 

Although the general location of Trench T-9 was known, the exact locatlon of the trench had not 
been physically identified pnor to the Trenches Area and Mound Site Charactenzatlon Program of 
1995 Aenal photographs dating from 1954 through 1974 were exarmned to ascertam the penod of 
operation, approximate the length and width, identify stagmg areas, and gather mformatlon which 
mght confirm the contents of the trench (Colorado Aenal Photo Service, 1993) Photographs from 
1962 through 1970 reveal an area approximately 20 feet wide by 210 feet long of dark smnmg and 
disturbed soil The location and dimensions of this staning and soil disturbance are consistent with 
information from the Histoncal Release Report 
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The smgraphy m the I h c b  F9 area comslsts of Rocky Fka Allovlum o%dymg cIaystone of the 

Arapahoe Fonnatron M u d  deposits are apjmximately 17 to 26 feet tiuck Arhficirrl fill deposits 
correspond wth the area ldenbfitd as T-h T-9 The claystom d m the - of IHSS 111 6 
is approximately 26 feet bgs @G&G 199%) The hydrograph from momtom; well 07991, locaaed 
withm the IHSS boundary, mQcatts tbat groundwater fluctuates between i6 &et+ to bcbw the 
alluvlum/bedrock contact 

3 82 Site Visual Sunny and Gmophyakal Surveys 
1 

Upon complebon of the v i d  survey, a gcophys~cal grid was h d  ont u s q  pm flags. The total p d  

&mensions arc 45 feet wldc {&-south) by 210 feet kmg @ast-weot) wtth flrrss placed at five foot 
increments 

EM41 survey 

After estabhshmg the geophysiCat gnd, an EM-31 survey was pafonncd fire mttlal dnta collected 
from the survey depicts dre geareral area ofthetrertch whch IS 10 to 17 feetmdccrad exbeBds 

lengthwrse for approximately 200 feet Anomahcs arc pnsent that qwesent arctautc or conductive 

matenals withm the trench Abrnalies north and south of the trench are probably nlatcd to 
saturated soil condmons m-51 survey results aze preseatcd m Exlubit 3 8.B 

EM161 Survey 

To further define the physical eharactenshcs of the gnd area, an EM41 survey was also performsd. 

correspondmg with high condthvity areas on the EM-31 surveys TBese daomajlts dqmt the area 
As seen in the EM-31 survey d t s ,  the EM41 survey hated s e v d  ssaltibd anumdes 9 so= 
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withm the trench most llkely to contam b u n d  metallic objects The small isolated anomalies south 
of the trench are fence posts EM-61 survey results are presented m Exhibit 3 8 C 0 
Ground Penetrating Radar 

GPR was used in conjunchon with the EM-31 and EM-61 surveys This mfonnahon allows for a 
more definihve detemation of the walls and honzontal extent of Trench T-9 Results from the 
GPR survey inhcate the trench bottom to be approximately 10 to 14 feet bgs The width of the 
trench appears to vary between 16 and 20 feet and the trench length appears to be approximately 200 
feet The GPR also indicates the presence of dense m a t e d  located m the east and west ends of the 
trench These areas are between 2 and 12 feet bgs This data is consistent with the findings of the 
EM surveys and is presented m Exhibit 3 8 D 

3 8 3 Soil Gas Surveys 

Due to the unusually high spnngtime precipitation in 1995 the vadose zone withrn Trench T-9 area 
was highly saturated The increased soil moisture content tended attenuate soil gas mdmgs, malung 
sample collection difficult However 50 samples were collected and analyzed for total volatlle 
organic content using field instrumentahon Seventeen confirmatory samples were analyzed using 
general chemistry method 8010 

Based on the trench boundanes detemned by the geophysical surveys, soil gas samplmg lacahons 
were placed along two hornontal lines located four feet on either side of the centerlme of the trench 
Soil gas samples were collected every 15 feet along these lines at depths of five and 10 feet bgs 

Results of the soil gas survey were inconclusive due to the moisture 111 the soil and the methodologies 
used Concentration ranged from 0-1765 ppm The analyses indicated spotty VOC contammahon 
over the entire trench with no indication of a VOC plume Results of the soil gas inveshgahon are 

presented in Figure 3 8-2 

3 8 4 Subsurface Soil Sampling 

Subsurface soil sampling from the Trench T-9 area was the final step of the charactemahon activihes 
Three borehole locations (12295, 12395 and 12495) within the trench were selected for soil 
sampling based up the findings of the aenal photograph search the geophysical surveys and the soil 
gas survey results Lithologic descnptions of each boreholes is presented in Exhibit 3 8 E Four 
boreholes and wells (04291 BH4887 BH4987 and BH4787) were dnlled and sampled previously 
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Metals 

Geophysical data d c a t e s  that m c h  is 16 to 20 feet wde, 200 feet long, d rrpproxlmately 10 to 
14 feet deep whlch colTespoIlcls to 1,180 to 2,070 cy of baricd matend "be survey d d e s  the 

p r e s e n c e o f ~ ~ ~ ~ l i c ~ ~ l n ~ ~ ~ ~ ~ t ~ ~ ~ ~  llteGPRconfinnsthe 
presence of dense mated lll these area. 

There is no mdiatmn of B V T  plume or a ewlQlctlve j h n e  

Tnchloroethene was detected at one concemtratmr~ that ex& the l2FC.A &hsurface Sod Actmi 
Level but less then the PPRG for subsurface md, conscrucbon worker sccnarm IIhen were seven 
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metals detected at concentraaons ex&ng the background UTL, values but less than the PPRGs 
for subsurface soils, construcuon worker scenano There were seven radionuclides with observed 
activities excedng the background 
construcbon worker scenano Three radionuclide activities exceeded the RFCA Tier 11 Groundwater 
Acaon Levels Based on sporadic and low-level detections of contammants, Trench T-9 does not 
require remedial action 

values but less than the PPRGs for subsurface soils, 

Trench T-9 summary informabon is presented in Table 3 8-5 
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TABLE 3.8-5 TRENCH 1-9 SUMMARY INFORMATION 

Greater than UTL, 

Arsenic 
Cadmium 
Calcium 
Copper 
Lead 
Mercury 
Silver 
Gross beta 
Amencium-241 
Cesium-1 37 
Plutonium-239/240 
Uranium-233/234 
Uranium-235 
Uranium-238 

Greater than RFCA Standards 
Trichloroethene 

Greater than PPRGs 

200 I 16-20 I 10-14 I1,180-2,070 I YeS I No 

Greater than Greater than RFCA 
Tier It Standards 

Gross beta 
Uranium-233,234 
Uranium-238 

Greater than RFCA 
Tier1 Standards 

Greater than PPRGs 

Length (ft) Width (ft) Depth (ft) Volume (cy) Metallic 
Objects 
Present 

Plume 
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Exhibit 3.6.A 
Trench T-9 Historical Release Repett Inbrmattan 
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Lnlt \aim Trcnchcs T4 through T-1 1 

The c x x t  d a ~ ~  of opcrauon arc unhown except for h e  p e i d  of J u l y  39 19% through A u g u r  14 1968' 
Trenches T 9 T-10 and T 1 1  were dJfL--enuatcd fiorn the othcr trcnctceg and d d d  to th: d i p x d  rrenc'l l nven~ory  
1-1 1977 See t h ~  "Commenrs" secuon k l o w  for addiuonal ducuis io<i  o l  rhis rrOinc 



Cornrnenrs 

Trench T-3 along UIL+ Ibex uenches aii  aL5o called Ihe East Trenches 

The sludge d q o d  oi in tkx: nnches should consst pnmanly of concentrared orgmic m?rte: t piai!\ ?-dLn[ 
in  sani~vy WastLuaier  vL~iLr l icn i  plant sludgc 



Exhibit 3.8.8 
Trench T-9 EM-31 Sumys 



Exhibit 3m8mC 
Trench T-9 EM41 Surveys 
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Exhibit 3.8.0 
Trench T-9 Ground Penetrathg Ra$er Sunruys 
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Exhibit 3.8.E 
Trench T-9 Borehole logs 
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WIfICIITION 

LITlffil wrmm UscRmlIOI 

0 0-1 0’ 
No so@e collected 

l%lx sblhity on sad groins md govel, dry, hoper ordmd 
frayents present 

No recovery (1 5-3 0’1 

Gc 3 0-5 0’ 
Clayey kovel Hith SOE sand cnd silt ol ive  brwn, fine to 
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3 9 TRENCH T-10 (IHSS 11 1 7) 0 
Trench T-10 was mvestigated usmg the following methodologies 

0 Histoncal data were compiled to identlfy potentral contarmnants, trench locatlon, and size 
Aenal photographs were exarmned to idenhfy disturbed areas venfy trench dimensions, and 
detemne time of operatron 
A site visual survey was conducted to identlfy physical features and establish a geophysical 
sampling gnd 
Two EM surveys were conducted to locate b u n d  metallic objects and define trench boundanes 
GPR surveys were conducted to better detemne trench depth and dimensions 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 
Subsurface soil sampling was conducted to detemztne whether contammatron is present beneath 
the trench 

0 

0 

0 

0 

0 

As shown m Figure 3 9-1 Trench T-10, is located 60 feet north of the East Access Road and 
approximately 700 feet east of the former inner east gate area Trench T-10 trends nearly east-west 
for approximately 110 feet It is approximately 20 wide and 10 feet deep Though all the trenches 
were excavated and filled with waste dunng the penod between 1960 and 1968, Trench T-10 was not 
identified as an individual trench untrl 1983 The trench was reportedly used for disposal of sanitary 
sewage sludge potentially contammated with uranium and plutonium and flattened empty drum 
contammated with uranium Activities of the sewage sludge were reported between 382 pCdg and 
3 590 pCdg Older sludge had mostly uranium with an mcreasing plutonium frachon in later sludge 
placed in the trenches Total alpha radioactrvity in the trench is estimated to be 100 to 150 mllicune 
(0 1 Ci to 0 15 Ci) Trench T-10 may also contlun some asphalt planlung from the Solar 
Evaporation Ponds contaminated with plutomum and uranium Up to 300 drums that had contruned 
contaminated oil and were burned and flattened in the Oil Bum Rt No-2, were also disposed of in 
one of the Northeast trenches Uranium contarmnabon may have been present m these drums The 
pertinent section of the HRR is included in Exhibit 3 9 A (PAC Reference Number NE1 11 1- 
NE111 8) 

Although the general location of Trench T-10 was known, the exact locatron of the trench had not 
been physically identified pnor to the Trenches Area and Mound Site Charactenzation Program of 
1995 Aenal photographs dating from 1954 through 1970 were exammed to ascertam the penod of 
operation approximate the length and width identify staging areas, and gather information which 
might confirm the contents of the trench (Colorado Aenal Photo Service 1993) Photographs from 

0 1963 show no disturbance in the area of Trench T-10 The next sequence of aenal photos was taken 
in 1967 and shows the trench had already been excavated and filled 

I 
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The Stratlpphy O f  the Trench T-10 can~lsts Of the Rocfrg Flats Ah- d p g  
andsandstoneoftheArapahoeFomatm T m n c h T - 1 O h r S b ~ ~ d l t e d ~ u n ~ o n ~ ~ ~ h f i ~ 1 d  
fill consistmg of clayey and sdty gravel 1we thckness of tbe ahvmu m .&e Tnacb T-10 ana 
ranges from 20 to 27 feet (EGcsKi 193%) The hydrograph of moiutw& welldhl91, bumd west 

of Trench T-10, m&catcs that groundwater OCCMS betarecgl13 k t  bgs €o below the bcdroclklsthttnrrm 
contact 

i 
3 92  Site V i d  Survey and asOphyskd Surveys 

EM-31 Survey 

After estabhhmg the geophysical gnd, the EM-31 survey WIIS pa€orfned. Tbe EM-31 nyc81s ttie 
trench area as 1 0  to 15 feet wide and approxrmately 130 fat k g  Anornabs am present whtch 

d c a t e  the presmce of buned'metdhc objects andor other caductsve h q d  or sahd matmals m 
the trench EM-31 survey results are presented m Appeadur B 

EM41 Survey 

- 
To further defme the physical &ractcnstrcs of the tremh area, and E M 4  was also pdmned The 
pattern displayed by EM-61 at k'rench T-10 is nearly identi4 EM-31 sum& results The E M 4 1  
results mdicate the presence of 'bun& me& objects m the east cwd of the whclt may 
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correspond to the flattened drums descnbed in the HRR Survey results are presented in Exhibit 
38B 

Ground Penetrating Radar 

GPR was used m conjunchon with the EM-31 and EM-61 surveys to try and obtarn a more defmtwe 
deternation of the walls and extent of Trench T-10 However the unprecedented heavy 
precipitation dunng the spnng of 1995 created pools of surface water and saturated the alluvium so 

that the radar patterns were diffise and provided no clear indicanons of the shape of the trench The 
trench appears to vary from 8 to 12 feet deep and 14 to 18 feet wide There are indicahons of dense 
matenals in the vicinity of where it would be expected from the EM-31 and EM-61 surveys, but agam 
the patterns are drffuse and unclear Results of the GPR surveys are shown m Exhibit 3 8 C 

3 9 3 Soil Gas Surveys 

Due to the unusually high spnnsme precipitation in 1995, the vadose mne withm the Northeast 
Trenches area was highly saturated The mcreased soil moisture content tended to attenuate soil gas 
readings, making sample collechon difficult However, 36 samples were collected and analyzed for 
total volatile organic content usmg field mstrumentation 

Based on the trench boundanes detemuned by the geophysical surveys, soil gas samplrng locations 
were placed along two honzontal lines located 10 feet on either side of the centerline of the trench 
Soil gas samples were taken every 20 feet along the x-axis (east-west) and 10 feet along the y-axis 
(north-south) at depths of five and 10 feet bgs If a sample had a field measurement above 100 ppm, 
the field crew stepped off 10 feet in the north-south direction from that locauon and collected an 
additlonal sample This procedure was repeated until readings less than 100 ppm were obtamed 

Results of the soil gas survey idenhfied two zones of elevated soil gas withm Trench T-10 and 
indications of possible mgration outside the trench to the southeast At the five feet bgs, the 
maximum concentration of total VOCs (481 ppm) was detected near the western anomaly mdrcated 
from the geophysical survey At the 10 feet bgs the maximum concentration detected was 220 ppm 
total VOCs Higher concentrations within the trench were mostly at the five feet bgs while outside the 
trench most higher concentrations were at the 10 feet bgs The higher concentrations found in the 
eastern half of the trench are separated from the higher concentranons found in the western half by a 
zone of near zero concentration which does reflect the likelihood of two source zones within the 
trench The higher soil gas concentrations correspond to the areas identified by the geophysical 0 surveys as contaming conductive and or buned metallic objects Results of the soil gas investigations 
are presented in Figure 3 9-2 
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3 9 4 Submrfaca 6dfSmngUng 

Subsurface sod sarnplmg from the Trench T-10 area was thc final step of the- 
acbvmes Four bombole 10catjans (10195, 10295, 10395, aad 104%) & the m wen 
selected for samplmg based upon the findmgs of the d phognph e t b e  g&qhymail 

Exhbit 3 8 B  In addmon, two bomhoks (BH4587 and B H m  were &and sampled 

donuclides F q m  3 9-3 idwhfies those bonholes and wdls tbrrr 

surveys, and the sod gas survey results Lithologic desmpum tJtk&&mplcSmtsa fll 

pnvlously Data from both charoctenzatroa effoacs l I u i l a  e k V a 8 d  k&Of OLlC mE&i &id 
' I b c h  T-10 I 

There were no orgmc compounds detected at coaccntratmm pater than the RPCA Subsurhce sorl 
Acbon Levels 8~ presented m Table 3 9-1 

c 

Metals 

Cadmrum (range 2.2-6 1 rn-1 and manganese (3,540 mg/kg) concentrations exceeded the 

b a c k p a d  UTL, -& M T&k 39-2 

Radionuclides 

Amencium-241 (range 0 03-7 67 pCi/g> and @utonmm-239/240 (0 04-34 79 flag) aummtres 

exceeded the background as shown rn Table 3 9-3 

3.96 Groun- 

397swnmary 

Trench T-10 appeats to be 130 feet long, 15 to 20 €cet Wwe, and 8 to 12 fmt deep WW cxmqmds to 
an approximate volume of 580 to 1,160 cy o f  bund matmals Them spl#anr to be two separate 

sources of bund metaUIc objects and possibly 0 t h  CO~~UC~IVC  sold or b&d matedal rn Trrnch T-10 

The soil gas survey &d not lndmeabtd &e pmscncc ofa V-oCplumermgrathg to the sou!kast. The 
EM-31 survey in&cated the prerrence of I comhctnre plume momg east-southeast 
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The data collected from the boreholes were combined with data from previous mveshgahons for 
companson to background concentrahons, negohated cleanup levels, and PPRGs All detected 
concentration of organic compounds and metals and activihes of radionuclides were less than the 
RFCA Subsurface Soil achon levels and PPRGs for subsurface sods, construchon worker scenano 
The concentrations of two metals and the achvitles of two isotopes exceeded background qm 
values Therefore Trench T-10 does not require remedial action 

Trench T-10 summary information is presented in Table 3 9-4 
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I COMTAMINAWIS 

N Q b  

Them is no upper hydrostrabiorepMc groundwater at TFendr T-10 

A RFCAsubsudace SOU edian level hst not been d8bmh&forbenZuic crdd 

0 
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Best Available Copy 

I 

e 

L?,r N a m e  Tnnchcs T-4 through T-11 

The cxact darts of o p a u o n  xc unknown cncept for L+C rxz9o.l 01 J u l y  29 19% t h m u g h  August 14 1968' 
Trenches T 9 T IO and T 11 were dlff=nuarcd from the o r h ~  mnches and 3 d U  to the disposal mnch mvcnrory 
i l i  1977 ' See t h ~  "ComrnenE" a u o n  below for addiuonal C I ' \ C U W I O  I of this p i n L  

'L-xnpnon of Opention or Occurrcnc 



No documentwon WAS found N n i c h  d c m l d  the fare of the c o n s u m e n u  lzposed in Trenches T-4 t h r o u g ~  7 11 
This IHSS LS k i n g  studied in accordulc w i r h  he LAG schedule for OU2 r h e  IAG ~ C U V I U C S  will mcludc S ~ [ C  

invesnganons site c t u x r e n z m o n s  and possible r t r n d a o n  Thc F d  Phase II RFVU Rcpon IS to bc cornpicred 
by March 12 1993 

Comments  

Trench T-3 along u i t b  I b e x  rrenches w+ aLso called the East Trenches 

Trenchel T1 bough T 1 I \C YE 11 I) have few cpemonal h f f e m c s  f m  Trcnches T 7- P A C  W-IC9) \n,i 
T-3 (PAC NE 1 IO) 

The sludge d a p d  oi in thccc trmches should c o n s s t  pnmanly of concent ra lcd  organic rnFltcr I picdlv p-cwri! 
in sanilary w3skwaier  r z u r i e n t  plant slLdge 



ExRibi t 3.9. B 
Trench 1 4 0  EM41 Surveys 



e 

ExhSbi t 3.9.C 
Trench T-10 E M 1  Surveys 



Exhibit 3S.O 
Trench T-IO Ground Penatrathg Radar Survey8 
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U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
I 

FORM G T l A  (REV. 2) 
I 

ROCKY FLATS PLANT BOREHOLE LOG 0 6 6  1159 PAGE OFL 
Suiface Elevation 
Area T -/4,dR 
Total Depth 
Company (Ai KFS Project NO ~ 6 4 h  
Sample Type Gcr, I 

Location - Nort 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

NOTES General USCS IS modified for this loq as follows 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 



FORM G T l B  (REV. 2) I U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
I 
I 

PRELIMINARY WELL-SITE FIELD LOG PAGELOF_/ I 

Borehole Number 
Lf -./ 7 -9s Date 

Rig Geologist LL @Gfd,hfR/ Company W C f S  

3- 

jj 'f' i 
I / A  

NOTES 

. 



FORM GTIA (REV 2) U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

d ,C F-s Project NO 490Lv/i 
Sample Type c 1 f 

EG&G LOGGING SUPERVISOR 
APPROVAL 

SAMPLE DESCRIPTION 

NOTES General USCS IS modified for :his log as follows 
Materials amounts are estimated by % volume instead of % weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 



FORM G T ~ B  (REV. 2) U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

PRELIMINARY WdL-SITE FIELD LOG 075 15  9 PAGE - OF - 
Date 4-/4-9s Borehote Number ' ~ / O Z - f Y  

Rrg Geologist Company U C  



I U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTIA (REV. 2) 

E LOG 0 8 1  PAGE _I OF 
Surface Elevatio - 
Area %K?(T4 
Total Depth 9.d $t. 
Company tv'cF> Project No %%h, 
Sample Type -64.1 L& 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE - - 

B Y  
005 
w <  m 

NOTES General USCS IS modified for this log as follows 

~~ 

SAMPLE DESCRIPTION 

Materials amounts are estimated by % volume insteaa of %weight 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 

b\,' 



FORM GTIB (REV. 2) 

I PAGE -Of  - 
U S  DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

A 
PRELIMINARY WELL-SITE FIELD LOG 082 / 1s 9 

i2-> 
1.- 

1 -I /c3";- Date flf 5 / $5- Borehole Number 
c- 

Rig Geologist L A  L * A t  Company W L F ~  

NOTES 

~ 

I 

I 

I 

I 

c I 
i 



U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

- 

FORM GT.M (REV 2) 

ROCKY FLATS PL T BOREHOLE LOG 0 9 5  F3iF 159 PAGE a F 2  

Location - North 
Date- Total Depth 

Drilling Equip h d ; b d 4  fl -2i7 Sample Type 

Surface Elevation 
Area. 

Borehole Number /o Lt' 4AT 
Geologist L Z  - cct.p/lg w Company %= s ~ Project NO WW 

EG&G LOGGING SUPERVISOR 
APPROVAL 

sal- 

- -'I /( 

- 1  

-13 
- 

-Y 
- - I  

-/ 

4 SAMPLE DESCRIPTION 

t 
t 

N 3 E S  General USCS IS modified for this log as follows 
Materials amounts are eamated by % volume instead of % weigh!. 
('I) h d l y  broken core accurate lootage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 



FORM GT.IB (REV. 2) 
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT , 
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3 10 TRENCH T-11 (IHSS 111 8) a 
Trench T- 1 1 was mveshgated usmg the followmg methodoloBes 

Histoncal data were compiled to idenhfy potenhal contarmnants trench locabon and size 
Aenal photographs were exarmned to identify disturbed areas, venfy trench dimensions, and 
de temne time of operahon 
A site visual survey was conducted to idenh€j physical features and estabhsh a geophysical 
sampling gnd 
One EM survey was conducted to locate buned metallic objects and define trench boundanes 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 
Subsurface soil samplmg was conducted to d e t e m e  whether contamrnahon is present beneath 
the trench 

As shown m Figure 3 10- 1, Trench T- 1 1 is located north of the East Access Road west of Trench 
T-10 (MSS 11 1 7), and south of Trench T-3 (MSS 110) The dunensions of the trench are 
approximately 120 feet long, 10 feet wide, and 10 feet deep The trench was reportedly used for 
disposal of sanitary sewage sludge potenhally contarmnated with uranium and plutonium and 
flattened empty drums contarmnated with uranium Activihes of the sewage sludge were reported 
between 382 pCdg and 3,590 pCdg Older sludge had mostly uranium with an mcreasmg plutonium 
fraction in later sludge placed in the trenches Total alpha radioachvity m the trench is estimated to 
be 100 to 150 mllicune (0 1 Ci to 0 15 Ci) Trench T-11 may also contam some asphalt planlung 
from the Solar Evaporahon Ponds contarmnated with plutonium and uranium The pertment sechon 
of HRR is presented in Exhibit 3 10 A (PAC Reference Number NE1 11 1-NE1 11 8) 

Aenal photographs dating from 1954 through 1970 were exammed to ascemn the penod of 

operation, approximate the length and width identlfy staging areas, and gather mformation which 
mght confirm the contents of the trench (Colorado Aenal Photo Service) Photographs from 1962 
show no disturbance in the area of Trench T-10 A photograph from 1964 shows the trench open 
The next sequence of aenal photos was taken in 1967 and shows the trench had already been 
excavated filled with waste matenal, and abandoned 

3 10 1 Geology 

Trench T-1 1 is underlain by approximately 28 feet of Rocky Flats Alluvium The Rocky Flats 
Alluvium is underlam by the Arapahoe Formation Number 1 Sandstone (EG&G 199%) The 

groundwater occurs between 13 feet and below the bedrocldalluvium contact 
hydrograph from monitonng well 07891 located within the IHSS boundary mdicates that 
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EM91 Survey 

After estebllshmg the geophysical gnd, the Hi#-31 slvvey was gtcrhmd The EM-31 m e y  

Another highly caductwe a m  c- to the locattan of an umkrgmd a t y  &le. The 
150 fat 

long whch condates to the Trcmch T-11 outhe The EM-31 -cy d d  pot uidxcata: the v o €  
bmed metailic objects or other conduct~ve SOW or liquul materials m Trench "-11 EM-38 survey 

results am presdated as E h b i t  3 10 B 

revealed the presence of two slid centrally ~ocated BnOmahCs wbrch COmOPOQdS to two pl-m 

survey reveals au ales o f  low condumvity appr0-y 10-15 feet Wlde and 

Due to the sahuatd condittons, GPR surveys were not performed 

3 10 3 Soil Gas Surveys 

Due to the unusually lugh spmgtxme precrprtatlon m 1995, the vadose zone wrthm the Trench 

m g s ,  malung sample collecbon ddlictilt However, 36 samples were collected dumg &IS phase 
of the charactenzatron and analyzed for total volatde orgamc cantent usins field mstrummtmon 
Thirteen samples were analyzed by an onsite laboratory usmg method 8010 

T-11 W ~ S  h@ly saturated. The lllcLcascd  SO^ moisture CoPLtcnt tendad atfesrtlpte  SO^ g a ~  
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Based on the trench boundanes d e t e m e d  by the geophysical surveys, soil gas samplmg locatlons 0 were placed along two honzontal h e s  located 10 feet on either side of the centerlme of the trench 
Soil gas samples were taken every 20 feet along the x-axis (east-west) and 10 feet along the y-axis 
(north-south) at depths of five and 10 bgs If a sample had a field measurement above 100 ppm, the 
field crew stepped off 10 feet m the north-south direction and collected an additlonal sample This 
procedure was repeated untll readmgs less than 100 ppm were o b m e d  This methodology was 
employed to identify whether a VOC contarmnant plume existed withm or extends outside of the 
trench boundanes 

There was no VOC plume identlfied by the survey, although it appears that the organic compounds 
may be concentrated in the center of the trench Results of the soil gas mvesbgabon are presented in 
Figure 3 10-2 

3 10 4 Subsurface Soil Sampling 

Subsurface soil sampling from the area identlfied as Trench T-11 was the final step of the Trenches 
and Mound Site Charactenzatlon activities Two boreholes (1 1095 and 11 195) were drrlled and 
sampled to detemne the extent of vemcal mgration of contanunants Lithologic descnpQons of 
each boreholes is presented in Exhibit 3 10 C In additlon four boreholes (07891, 10491, BH4387, 
and BH4487) were dnlled and sampled previously Data from both mveshgmons indicate elevated 
levels of organic compounds, metals and radionuclides Figure 3 10-3 identifies those boreholes and 
wells that charactenze Trench T-1 1 

Organic Compounds 

There were no organic compounds detected at concentrations exceedmg the RFCA Subsurface Sod 

Action Levels as shown in Table 3 10-1 

Metals 

Cadmium (range 1 4-3 6 mgkg), calcium (79,300 mgkg) and nickel (range 105-163 m a g )  
concentrations exceeded the background mm as presented in Table 3 10-2 

Radionuclides 

Amencium-241 (range 0 03-0 07 pCdg) and plutonium-239/240 (range 0 02-0 25 pCdg) activities 
exceeded the background mrn as shown in Table 3 10-3 Radium-226 (range 0 56-0 62 pCdg) 
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3 10.5 Groundwater 

The geophysical data md~cates the trench is 10 to 15 feet wlde and 12Q to 150 feet long, and 
assummg a 5 or 10 foot depth, amapmds to a bned waste volwne of approxlmatety 220 to 830 
cy Neither a VOC or conductive plume were identdied firom & m e y s  
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The data collected from the boreholes were combined with data from previous investigatlons for 
companson to background concentraQons negotiated cleanup levels, and PPRGs Two metals were 
detected at concentrations greater than the background mm values but less than PPRGs for 
subsurface soils construchon worker scenano Two radionuclide activities exceeded the background 
mm values but were less than the PPRGs for subsurface soils, constructlon worker scenano 
Radium-226 and radium-228 activibes exceeded the PPRGs for subsurface soils, constructlon worker 
scenano However, the background mrn values for these radionuclides exceed the PPRGs 

The concentrations of three organic compounds and one metal exceeded the RFCA Tier II 
Groundwater Action Levels There were no detected concentrations of organic compounds or metals 
greater than the RFCA Tier I Groundwater Action Levels or the PPRGs for surface water, open-space 
receptor For these reasons, remedial actlon at Trench T-1 1 is not recommended 

Trench T-11 summary information is presented in Table 3 10-9 
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Lead 
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Potassium 
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Exhlbit 3.1 0.A 
Trench T-11 Historical Reieasa, Report InfwmatioB 

I +&? $1 
I 



I L n i i  Vanic r r t n c k s  T-4 through T-11 

The exact dam of o p z m o n  3x: unknown except for hhc pcicd 01 July  7-9 1954 rhrough A u p t  14 1968' 
Trenches T 9 T 10 and T-11 were d 6 f m n t i a t c d  from the ohcr  trcnches a d  adb*i IO the &sp?U! mncb lnvcntory 
in 1977 ' sce thc "Cornmenls" sccuon below for aadiuord  uiscuuion or diis rx)i iL 

rkvcnprion of Opention or Occurrcnc 



Comments 

Trench T-3 along uirh Ihex ucxhes  wL ako called the East Trenches 

Tmche)  T-4 kuough T- 11 (PAC VE 1 11 )  hake tcw Gpemorlal dfferences fm Trcnchcs T 2 P iC s>ix)- 109) in,{ 

T-3 (PAC NE 110) 

P.- . 
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Exhibit 3.1 b.8 
Trench T-11 EM031 Sutv\cbys 
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No recoverv I1 5-2 0'1 
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brom, colcoreous cement, dry  

3 0-4 5' 
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No recovery 14 5-5 0'1 

c g , grovel l y, uel I grcded, dry 

No recovery I6 8-7 0'1 /I 
sc 7 0-8 4' 

Cloyey Sond reddish brun grovel l y  cobbles ~i th lory 
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No recovery 18 4-9 0'1 

9 0-10 0' 
Clayey Sond st I ty, reddish brom, qrovel ly, some cobbles, 
auartzt te froonents. drv ~- I J ' I  I I/ Toto1 Depth Dri I led 10 00 

10' I V 
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<’ No recovery 12 8-3 0’1 
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brom, w e  
c g ,  Hel l  



RFER 96 0044 UN 
Dmfr Trenches and Mound Sue charcrctnzatwn Rept t  

3 11 TRENCH T-12 (PAC NE-1412) l a  
Trench T-12 was invesugated using the following methodologies 

I Histoncal data were compiled to idenufy potential contarmnants trench location and size 
Aenal photographs were exarmned to identify disturbed areas venfy trench dimensions and 
d e t e r n e  time of operatron 
A site visual survey was conducted to identrfy physical features and establish a geophysical 
sampling gnd 
EM surveys were conducted to locate buned metallic objects and define trench boundanes 
GPR surveys were conducted to better detemne trench depth and dimensions 
Soil gas surveys were conducted to identify and delineate contarmnant plumes 
Subsurface soil sampling was conducted to detemne whether contammatron is present beneath 
the trench 

0 

0 

0 

This trench was unknown untrl the recent a e d  photo evaluation and does not have an MSS 
designation Trench T-12 is located east of the mner east guard stauon and south of Trench T-13 
and is esumated to be approxmately 10 feet wide, 125 feet long and 5 feet deep as shown in Figure 
3 11-1 Trench T-12 is an extension of Trench T-9 The HRR states that all of the trenches in the 
Northeast Trenches Area are thought to be about 10 feet deep and to pnmanly contam sewage 
sludge This sewage sludge is believed to contam uranium and plutonium contammauon Flattened 
drums may also be present The HRR mdicates that at least 2 400 gallons of water and lathe coolant 
were disposed in one of the trenches (unspecified) in this area Trench T-12 is now partrally covered 
with asphalt or base matenal of the East Access Road The pement sechon of HRR is presented in 

Exhibit 3 11 A (PAC Reference Number NE111 1-NE111 8) 

Aenal photographs daung from 1954 through 1970 were exarmned to ascemn the penod of 
operation, approximate the length and width, idenhfy staging areas, and gather information which 
rmght confirm the contents of the trench (Colorado Aenal Photo Service 1993) A photo from 1962 
shows Trench T-12 open and contaming a dark matenal which may be sewage sludge Photographs 
from 1964 show the trench filled and abandoned 

3 11 1 Geology 

Trench T-12 is underlam by the Rocky Flats Alluvium which ranges in thickness from 17 to 28 feet 
In this area, the Rocky Flats alluvium is underlam by the Arapahoe Formation Number 1 Sandstone 0 (EG&G 1995c) The hydrograph of monitonng well 44286 located adjacent to Trench 

c, September I996 3-63 fo 



3 11.2 Site Visual Survey and Geophysical Survey8 

F 

EM41 Survey 

Ground Pemtdng Radar 

The mformmoo obtamcd &om the GPR mdacatcs that the hnltch i s  approxnnatdy 10-20 feet wtde 

and five fect deep The exact kngth is  unknown smce not all ofthe op9Rtransrcts wue  usable 
-use of saturated soil conciihms Based on GPR results, it appears to be a mmmmn of 150 fat 
long GPR survey results are presented m ExMnt 3 1 1  C 

3 11 3 Soil Gas Surveys 

Due to the unusually high spmgtime preapmon 1~ 1995, the vadose zone 

was hrghly sanuated The mcr8ascd sod moisture content tended to at&mate sod gas e g s ,  
T r c d  T-12 ma 



RF/ER 96 0044 UN 
Dmfi Trenches and M o d  Sue Chamctemon Report 

malung sample collecuon hfficult However, 26 samples were collected and analyzed for total 

laboratory using method 8010 
0 volatile organic content using field instrumentation Six samples were analyzed by on onsite 

Based on the trench boundanes detemned by the geophysical surveys soil gas samplmg points were 
placed along two honzontal lmes located 10 feet on either side of the centerline of the mnch Soil 
gas samples were taken every 20 feet along the x-axis (east-west) and 10 feet along the y-axis (north- 
south) at depths of five and 10 feet bgs If a sample had a field measurement above 1 0 0  ppm, the 
field crew stepped off 10 feet in the north-south direcuon and collected an addiuonal sample This 
procedure was repeated until readings less than 100 ppm were obtamed 

The highest concentrations of total VOCs were found in the five foot bgs samples Concentrations 
ranged from 0-1,157 ppm A VOC plume identified was not indicated by the survey although it 
appears that the organic compounds are concentrated m the western thud of the trench Results from 
the soil gas investlgation are presented in Figure 3 11-2 

3 11 4 Subsurface Soil Sampling 

Subsurface soil sampling from the Trench T-12 area was the final step of the charactermoon 
actlvities Two boreholes (12595 and 12695) were dnlled and sampled The lithology of each 
borehole is presented in Exhibit 3 11 D In addiuon four boreholes (04191, 07991, B215389, and 
BH4787) were previously Wled  and sampled Data from both charactenzatlon efforts mdicate 
elevated levels of organic compounds, metals and radionuchdes Figure 3 11-3 identfies those 
boreholes and wells that charactenze Trench T-12 

Organic Compounds 

There were no organic compounds detected at concentrations exceeding the RFCA Subsurface Soil 
Action Levels as presented in Table 3 11-1 

Metals 

Cadmum (range 
concentrations exceeded the subsurface background U G m  values as shown in Table 3 11-2 

1 4-2 6 mgkg) calcium (range 95 800-131 0oO m a g )  and nickel (1 16 mg/kg) 
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DN# T m k s  d MoundSate cliacrcc#ritpftar Repn 

Radionuclides 2 

r f  
-1 

Amencium-241 (range 0 04-0 16 p W &  plutm~lm-239Cr240 (005-0 13 p 1 .  UI8lhWb235 
(range 0 16-0 18 pWg), and mrtnnrm-238 (2 95 pCdg) 
values as shown UI Table 3 11-3 RaQlml-226 (mge 0 60 8 $9g) mdladinm-z28 (range 1.3- 

Table 3 11-4 

cxcee&d'& b k g m d  % 

1 8 pWg) a c t l v ~ ~ ~  exceeded the dmr€acc soif WRGs amhacb ' a n ~ e # o l a i o r s p r c s e n t c a ~  - 

1 

3 11 5 Groundwater 

There arc several wells m tht Trench T-12 area. ~ a u ~ ~ c o g q r o e n a S ,  wem 
h - *  

detected m the pollrdwater at ekvgted levels as follows 

Metals 

Radionuclides 

The stront1um-89t90 (1 34 pCA) acbvzty exoereded the backgmud 
3 11-8 I)lssolved gross alpha &mge 16-34 pCdL), d~~solved gross beta (k0 4-18 0 $a), 
dissolved urannun-233/234 (9-20 pCdL), dissolved m-235 (1 21 p#L], and cbsoIved 

uranium-238 (8 9-16 pCA) activ&es e- the R F C A W  II 
shown m Table 3 11-9 

as pmentd mTable 

Actam &v& as 
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a 3116Summry 
The data indicate that the trench is 5 feet deep 10 to 15 feet wide and approximately 150 feet long 
whch corresponds to 280 to 420 cy of bund matenal The electromagnetic survey data does not 
mdxate the presence of bund metallic objects 

Soil gas surveys and electromagnetic surveys do not indicate the presence of VOC or conduchve 
plumes 

The data collected from the boreholes were combmed with data from prewous mvestigatlons for 
companson to negotlated cleanup levels, background concentrahons and prelirmnary remediahon 
goals The concentrahon of one organic compound exceeded the RFCA Subsurface Soil Achon 
Level Three metal concentrations and four radionuclide achvitres exceeded background UTL, 
values Radium-226 and radium-288 actwibes exceeded the PPRGs for subsurface soils construchon 
worker scenano However, the subsurface soil background UTL, values for radium-226 and 
radium-228 exceed the PPRGs Four metal concentrations and one rahonuchde acuvity exceed 
background mm values Four organic compound and two metal concentrahons, and five 
radionuclide activities exceed the RFCA Tier II Groundwater Achon Levels All detected organic 
compound and metal concentrations and measured radionuclide achvities are less than the RFCA 

no remedial achon is recommended for this trench 
0 Tier I Groundwater Actlon Levels and the PPRGs for surface water, open-space receptor Therefore, 

Trench T-12 summary infonnahon is presented in Table 3 11-10 
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Exhibit 3.) 1 .A 
Trench To12 Hietorical Releaas Report InfurmatIan 



Lnit Name Trenches T-4 hough T 11 

Thc exact dates of opratlon an: unknow except for rfic pxcd 01 July 29 19-U th rough August 14, 1968 
Trenches T 9 T 10 and T-11 were diIfe-entmcd from the odicr mnches a d  a d d d  to the disposal mnch mvcntory 
in 1977 ' Sce Lhc "Commens" m u o n  below for ad$iuonal dncuuio8i oi LIIIS  p i n L  

Dcwnpnon of Opention or Occurrent 

Irenchcs T-4 through T 11 along with Trench T 2 (PAC 900 109) and lrcnch T 3 (PAC hiE 110) were used 
pnrnanly for thc d r s p a l  of sanirary v xsteKater ucauncnt pl,mr siu(+gc Z i b  sludge rmioved from the wmeuatcr 
mmicnt  plant was placed on sludge dq ing  bcds The d r i d  niarLiLI1 rirnovcd frorn thc sludge drying bcds was 
c l x d  I I ~  thc disposal mnches The s3nit.m sludge di\pw.i l  txnctILI; .ir~ rtponcd to bc appmximately 10 f c t  d,cp 
and a x  p m ~ i d e d  with two feet of soil ccvcr ' The trc?cim x c  v d r u l [ ) i ~  i r i  IcigLh with the avenge length being 
approximately 250 f z ~ '  The rod amount ot s ludgc  dispcncd i n  TrLn,hcs T 2 LhiOUch 1 11 IS csum3ted ;LL 17-5 OOo 
Lilog-ms ' Sorne amounts of addtlonal rracnals WCT a lw t l ~ i . ~ x c A  , r i  ? r - i i L ! i L \  r - T Q and T 1 1  Thest oth,r 
macnals con5 sccd of asphalt planking (ap-ox1rna1-ly 130 CkW ~ U T L  'L-' of a~lult plvil_ing) in T-l and T 1 1  from 
tnc r c d e s i p  of Solar Pond 207A (PAC (x%lol) In 1%3 anJ LTJ;) r i c  A arid J'IrIk i n  T 9 '  



No documentwon NLS found b h i c h  dc ia i ld  the fare of the COnsuulentS lrposed in  Trmcks  T-rl througn T 11 
Thls MSS LS k i n g  studied in a x o r d a n c  with thz IAG schedule for OU? r h e  IAG ~ C U V I U C S  wtU mcludc S I ~ C  

mvesuganons sict c k . a c m u m o n s  and possible rernedmuon Thc F d  Phase II R I l N  Pcpon 1s to bc cornpicted 
by March 12 199; 

Comments 
I 

Trench T 3 along uiih The= mnzhcs ZIT alco called the East Trenches 

Tmche ,  T-4 t t m u g h  T I 1  P A C  VE 11 I )  have few opera~onal chffercncts Iran Trrndies T 7- P A C  W-109) in , i  
T-3 (PAC NE 1 IO) 

The sludge d~$pcrvd 01 in tticce trcriches should consst pnmanly of concentrated organic rn7tie: i picil\ p-,ulni 
in sanirary w a s ~ ~ ~ a i e r  u u u n c n t  plant sludge , 

.r 0 
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Exhibit 3.1 1 .I3 
Trench T-lP EM-31 Sorveyys 
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Exhibit 3.1 1 .C 
Trench 1-12 Ground Penetmtlng Rcrctar Sunrsya 
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Exhkit 3.1 .t -0 
Trench T-1'2 B0mh01~ L-8 
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0 0  u v  w w  n u  

c c  

E 1  3 c  

4 w  0 0  

k k  

c n  

0 0-1 0' 
No sample collected Pushed directly to 1 0' 

sc 1 0-2 0' 
Clayey Sand Hith silt hite-pinkish hite, f-c grained, 
poorly grded, ortzite, quortz, fdx staining, Cull3 
oresent Starte 8" 
SnopI tng ot 1 0' HI run '1 

No recovery 12 0-3 0'1 

SM 3 0-5 0' 
SI It Sond HI th troce rove1 oro e-ye1 l o y  f-c groined, 
poor 'i y grded, quortzi 9 s  e, quortz, eOx stoining 

$ti 5 0-? 0' 
Si It Smd Ntth grovel oronge ye1 Ioii to hi te, f-c groined, 
poor 'i y yded, quortzt te, quartz, FeOx stoining 

7 0-8 0' 
No 50aylk collected 

SM 8 0-10 0' 
Si I ty S m d  NI th cloy ond some grovel oronge-ye1 (OH, f-c 
grained, poorly groded, quartzite, guortz 

Total Oepth Dri I led 10 00 
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C1 2 1-2 5' 
Si Ity Cloy Nith troce smd moist 

I I  No recovery 12 5-3 0'1 

3 0-3 8' . - . .  

Silty Smd Hith some clo and mvel oronge yelh - ro 

present ravel consists of  broken up cobble fryerits, 
Hhite, f-c groined, poor ' I o !  y g ed, quortz quortzite, I l l  oC 3 

moist, le 1 x staining 

I ihmg, "moist 

No recovery I? 0-8 0'1 
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3 12 TRENCH T-13 (PAC NE-1413) 0 
Trench T-13 was investlgated using the followmg methodoloDes 

Histoncal data were compiled to identify potential contarmnants trench location and size 
Aenal photographs were examned to identify disturbed areas venfy trench dimensions and 
de temne time of operation 
A site visual survey was conducted to identify physical features and establish a geophysical 
sampling gnd 
Two electromagnetic (EM) surveys were conducted to locate buned metalhc objects and define 
trench boundanes 
Soil gas surveys were conducted to identify and delineate contammant plumes 
Subsurface soil sampling was conducted to detemne whether contarmnahon is present beneath 
the trench 

This trench was unknown until the recent aenal photo evaluahon and does not have an IHSS 

designation The HRR states that all of the trenches in the Northeast Trenches Area are thought to be 
about 10 feet deep and to pnmmly contam sewage sludge This sewage sludge is believe to contam 
some uranium and plutonium contammatlon Flattened drums may be present in the trenches At 
least 2 400 gallons of water and lathe coolant were disposed of in one of the trenches m this area 
(exact trench unknown) This liquid may or may not have been contamed in drums Trench T-13 is 
located approximately 500 feet east-northeast of the Inner East Guard Station and south of Trench 
T-8 (IHSS 11 1 5) as shown in Figure 3 12-1 The total length of the trench is approximately 250 
feet The pertinent section of HRR is presented in Exhibit 3 12 A (PAC Reference Number 
NE111 1-NE111 8) 

Aenal photographs dating from 1954 through 1970 were examned to ascertsun the penod of 
operation approximate the length and width, identify staging areas and gather information which 
might confirm the contents of the trench (Colorado Aenal Photo Service 1993) The aenal 
photographs indicate that it was filled with a dark gray matenal, which may be sewage sludge Aenal 
photographs also indicate that this trench was open between 1966 and 1967 It is now enurely 
covered by asphalt or base matenal as part of the northern extension of the East Access Road which 
was built in 1968 
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3121 

r 

Trench T-13 is covered by tbe Bast Access R d  d mrderiaia by the Rdcy Ra&&lmvrum, wluch IS 

approximately 27 feet thick Tht Rocky Flats Allurnurn m thc vlcl~llty &Trench T-13 IS underlam . 
by the Arapahoe Fopmatmn Number 1 Sandstone The hydrograph Or;*&Wg well 4286 located 
north of Trench "-13 mhcatcs that groundwater fluctuates between su fept bg$ to 6eh the 

bedrock/alluvium contact 

px- 

-s 
e %  - 

Geophysical Surveys 

After mal photogt.liphs were WtllllllIKd, a vlsual survey a€ the Trrneh T-13 was gerfonaad by 

-€ 

EM91 Survey 
1 

EM-61 Survey 

To further defrne the physical chtenstrcs  of the gr~d area, EM41 was also ped'' The gnd 
changes from a five foot spacmg wftb EM-31 to a tighter 2 5 fod east-weid spacmg and a 5 foot 
north-south spacmg =e survey xkditd &e same anoxnabs mveai#1 by &e BM-31 survey The 
EM-61 survey results are presented as fixhibit 3 12 C 
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Ground Penetrating Radar 0 
GPR was not performed at Trench T-13 because of saturated soil conditions 

3 12 2 Soil Gas Surveys 

Due to the unusually high spnngtime precipitation in 1995 the vadose zone within the Trench T-13 
area was highly saturated The increased soil moisture content tended to attenuate soil gas readmgs 
malung sample collection difficult However, 36 samples were collected dunng this phase of the 
charactenzation and were analyzed for total volatile organic content using field instrumentation 
Twelve confmatory samples were analyzed by an on-site laboratory using method 8010 Results are 
presented in Figure 3 12-2 

Based on the trench boundanes detemned by the aenal photographs soil gas sampllng locations 
placed along two honzontal lines located 10 feet on either side of the centerline of the trench Soil 
gas samples were taken every 20 feet along the x-axis (east-west) and 10 feet along the y-axis (north- 
south) at depths of five and 10 feet bgs If a sample had a field measurement above 100 ppm, the 
field crew stepped off 10 feet away in the north-south dlrection and collected an additional sample 
This procedure was repeated until readings less than 100 ppm were obtained 

There was no VOC plume indicated by the survey 

3 12 3 Subsurface Soil Sampling 

Subsurface soil sampling from Trench T-13 was the final step of the charactenzation activitles Two 
boreholes (1 1295 and 11395) were dnlled and sampled Lithologic descnptions of each borehole 
are presented in Exhibit 3 12 D Four boreholes (2274 46692 46792 and 46892) were dnlled 
previously in the area 

Data from all charactenzation efforts indicate elevated concentratlons of organic compounds, metals, 
and radionuclides in the environmental media at Trench T-13 Figure 3 12-3 identifies those 
boreholes and wells that charactenze Trench T- 13 

Organic Compounds 

No organic compounds were detected at concentrations exceeding RFCA Subsurface Soil Action 
Levels as presented in Table 3 12-1 

4$ September 1996 3-7 1 



Metal8 

Bmum (469 mg/kg), cadmum (range 14-1 95 mgkg), calcium (range: lQ7,0QO-123,OOO W g ) ,  
chromum (119 mglkg), manganese (3,160 mglkg), nickel (105 mg/kg), * f i e  2,7804,860 - 

mgkg), and strontrum (range 468-545 mglkg) concentratmu ex&! &kc& 118 

shown m Table 3 12-2 

Radionuclides 

Amtncium-241 (range 0 03-4 23 pCdg), ph&onium-239i%Q @qp. aQ36a pci/g), \u~11mm- 

2331234 (3 55 pCdg), utamm-235 (0 20 pCdg), and uraaplun-238 (RID& IkS2 43 pWg) 
actmtres exceeded the backgrol3srd UTt, ttataes as presatd m Table 3 12-3 

3 124 Grot~ndwaW 

There are s e v d  wells located M the Trench T-13 areas. Etevated ieucts.of ergauc coqounds, 

metals and radronuclidts were detectd m the graolndwater 88 follows. 

Organic Compounds 

Carbon tetrachlmde (range 32-120 crgh) tetmchloroethene (range 12-22 pg/L), mchloroetkme 

(range 9-78 pg/L), and m y 1  chlmde (2 p a )  had detected c- g~ater $&an tbe RFCA 
Tier 11 Groundwater Achon Levels as shown m Table 3 124 

Metals 

Total alumtnum (range 25,100-293500 pgL), drssolvedhrmm (mp 273-313 m), total 
bmum (317 pg/L), &ssolved cadmrom (65 pglL), total cadnhn (5 1 Ct%L), tbtal chroranmt (50 2 

pgL) total lead (range 19 3-24 1 pg/L), tutal won (range 25,700.3$,800 jtglL), dissoIved btiuuxn 

sodium (177,000 p&), and total vanad~um (range 70.5-76 3 p#L) Bad detect& concentratmns 
greater than the background as presented m Table 2 125 I)lssdvwl mtmmny (range 13- 

15 pgL Qssolved cadm~um (6 pg/L), total cadrmum, and mtal mangamw (range 333-3S8 pa),  
had detected concentrations greater than the RFCA Tier TI GFoundwater Actmi Levels as presenGA m 
Table 3 12-6 

(184 pg/L) dissolved magneSlUm, ( a m  Pgm, total ~ s r o m  (mge k2!3@73m pfi), drssolved 
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Radionuclides 

Total amenciurn (range 0 08-0 31 pCA) and total plutonium-239/240 (range 0 06-0 97 pCdL) 
exceeded the background m, as shown in Table 3 12-7 Dissolved gross alpha (range 7 3-10 0 
p C A )  total gross alpha (14 2 pCdL), dissolved gross beta, (range 5 2-7 97 pCdL), total gross beta 
(16 7 pCi/L) total plutonium-239/240, dissolved uranium-233/234 (range 1 2-7 01 pCA),  and 
uranium-238 (range 0 85-3 07 pCdL) activities exceeded the RFCA Tier 11 Groundwater Action 
Levels as shown in Table 3 12-8 

3 12 5 Summary 

Geophysical survey data is inconclusive in d e t e m n g  the dimensions of Trench T-13 It is llkely 
that much of this trench was removed and/or capped dmng construction of the East Access Road 

Collected data was compared to background concentrations, negotiated cleanup levels and PPRGs 
One organic compound was detected at concentrahon exceeding the RFCA Subsurface Soil Achon 
Level Eight metals had concentrations exceeding the background Ull+m values and five 
radionuclides had activities greater than the background subsurface soil Ull+,m values There were 
no metal concentrations or radionuclide activities observed that were greater than the PPRGs for 
subsurface soils construction worker scenano Ten metals had concentrahons greater than the 
background groundwater m, values and two radionuclides had activities greater than the 
groundwater background UTL,, values Four organic compounds were detected with 
concentrations exceeding the RFCA Tier 11 Groundwater Action Levels Two metals had 
concentration greater than the RFCA Tier I1 Groundwater Achon Levels and five radionuclides had 
activities greater than the RFCA Tier II Groundwater Action Levels There were no detected 
concentrations of organic compounds metals or radionuclides in the groundwater greater than the 
RFCA Tier I Groundwater Action Levels or PPRGs for surface-water, open-space receptor 

Because much of the trench was removed dunng construction and is now capped by the East Access 
Road no remedial action is recommended 

Trench T-13 summary information is presented in Table 3 12-9 
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TABLE 3 12-9 TRENCH T-13 SUMMARY lNFORMATlON 

Greater than RFCA 
Tier II Standards 

Carbon tetrachloride 
Tetrachloroethene 
Trchloroethene 
Vinyl chloride 
Cadmium 
Manganese 

CONTAMINANTS 

Greater than RFCA 
T i r I  Standards 

Greater than Un, 
Banum 
Cadmiurn 
Calcium 
Chromium 
Manganese 
Nickel 
Sodium 

Media Subsurface Soils 
Greater than RFCA Standards 

Strontium I 
Amencium 241 
Plutonium-239/240 
Uranium 233/234 
U ran I um-235 
U rani u m-238 

Greater than 

Aluminum 
Banum 
Cadmium 
Chromium 
Lead 
Iron 
Lithium 
Magnesium 
Potassium 
Sodium 
Vanad iu m 
Amencium 241 
Plutonium 2391140 

Greater than PPRGs 

Gross alpha 
Gross beta 
Plutonium 2391240 
Uranium 233/234 
Uranium 238 

Greater than PPRGs 

-- 
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e -  
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Trench T-13 



kit Ruailable Copy 

Lnii Nanic Trenches T-4 through T-11 

TIC exact clas of opcauon are unknown cxccpt for thc p ~ 1 0 3  01 JLIJ)  39 19% t t m u g h  August 14 1968' 
Trenches T 9 T 10 and T 1 1  were ddftxntlarcd from the oriicr t rncke s  ark! i d c t c i  10 tti: dqxxal ant+ mvcniory 
in 1977 ' See L ~ L  "Comments" Secuon below for additional dlscussio 1 o f  L!IIC p o i n L  

kscnpuon of Ope-Tltion or Occurrcnc. 



I 

No documenuuon was found which dewt ld  h e  fare o f  the consumen& cLsp0s.d In T r c n c k s  Td i h r u u g ~  T 11 
Thls W S  IS k i n g  studied in accordan= with rk IAG schedule for OU? rhe IAG ~ C L I V I L I C S  will mcludc SIIC 
mvestlgatlons siw chxixleruiums and possible r e m d a u o n  The F d  Phase II RFI/rlI P c p n  LS ,n si. conpietcd 
byMarch12 1 9 3  

Comments 

Trcnch T 3 along uiLh i h m  trenches arc alco called the East Trenches 

Trenchel 7-4 through T 11 (PAC ’YE 11 I )  have few opermonal differcncs fmn Trenches T 2 P \C brXl 13.2) ind 
T-3 P A C  NE 1 IO) 

The sludge d i s p - d  oi in r h s c  tnriches should consst pnmanly of  conccntntcd organic matter t ~ i u l ! ~  D ‘ C W ~ I  

in sanitary wdw,*aLer L-zimien: plant sludge 

‘i c rcrr nc - 

7 + 
H nnr i rd Prlr r RC>WI N C Q  
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Trench T-13 EM-31 Surveys 
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Exhibit 3.1 2.C 
T M C h  7-13 EM-61 Wweys 



Exhlbit 3.1 2.0 
Trench T-lB Borehole logs 
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3 13 MOUND SITE (IHSS 113) 

The Mound Site was investigated using the following methodologies 

0 

0 

Histoncal data were compiled to identify potential contammants location and size 
Aenal photographs were exarmned to identify disturbed areas venfy trench dimensions and 
de temne time of operation 
A site visual survey was conducted to identify physical features and establish a geophysical 
sampling gnd 
Subsurface soil sampling was conducted to detemne whether contammahon is present beneath 

the site 

0 

0 

As shown in Figure 3 12-1 the Mound Site is located approximately 100 feet east of the southeast 
comer of the Protected Area fence and 100 feet north of the East Access Road The dimensions of 
the Mound Site are approximately 175 feet long and 150 feet wide The site was reportedly used as a 
disposal site between 1954 and 1975 for drums containmg depleted uranium and beryllium- 
contammated hydraulic oil and carbon tetrachlonde Records mdicate bund of drums at this site, 
some of which were also contarmnated with ennched uranium and plutonium and tetrachloroethene 
All drums were removed from the site m 1970 along with any soil showmg visible stsunrng 

Although the general location of Mound Site was known the exact location of the site had not been 
physically determined pnor to the Trenches Area and Mound Site Charactenzation Program of 1995 
Aenal photographs dating from 1954 through 1975 were exammed to ascemn the perrod of 
operation approximate the length and width identify staging areas, and gather information which 
mght confirm the contents Photographs from 1954 show the Mound Site when a single layer of 
drums were buned Photographs from 1971 show the drums being uncovered and later photographs 
indicate the area was abandoned The locahon and dimensions of this soil disturbance are consistent 
with information from the Histoncal Release Report The pertinent section of the HRR is included in 
Exhibit 3 13 A (PAC Reference Number 900-1 13) 

3 13 1 Geology 

The Mound Site stratigraphy consists of Rocky Flats Alluvium overlying the Arapahoe and Lamme 
Formations The Rocky Flats Alluvium ranges m thickness from 11 to 20 feet The bedrock is 
predomnately the Arapahoe Number 1 Sandstone which consists of sandstone clayey sandstone, and 
silty sandstone (EG&G, 1995) The hydrograph of monitonng well 1987 located within the IHSS 

boundary indicates that groundwater fluctuates from five feet bgs to below the bedrocWalluvium 
contact 
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! 

I 

e 3 13.2 vhwl SlWWy It#l mphfld sUI'VOy8 

I 

After aenal photographs were examned a mal survey of the M d  9 8tcll WIIE perFiirmea by 
the project geolopsts and a represcntat~ve from the Rocky mtds Ecdo@r and Wmrshed Ibfmagement 
hvision Landmarks from the a e d  photographs wen used as nifereace pmts to locate the general 

area of the Mound Site Sa l  disarrbances wem identified and mmt gedqpcxhacmmmn 
mformation were used to delmaw between Rocky Flats Alluvl\lmamd s&.l 
constmctlon related ~C~IVI~ICS Evdence of fill mated &posts ume$se mcarhdnot 
show any evldence of surficid water or seeps In addmm to & p k &  ch- 

I 

I - .  
I ==mY 
I 

changes m veg&ttmn were usad to idenbfy the more reoently dl8hllfiPdsk a d  f~ 

matenal ? 

Because there areno bur~ed matends remaudng atthe 

p e r f o d  m this area. During the cism remad action la 1970, tba 
from the area wluch s e  tbe dnrms h g  thcc Ansafence,ttle-i 
northwest coma of the Mound Site wq excawtd to a depth of 
Central Avenue h h  was also ccmstruc& through the d fast con$er i t h o  Moud-SIte, 
removrng anodm section of the storage arm. 

: 

-yswempbt 
a€ sasl_was €emwed 

fiia?em€ect. The 

3 13 3 Soil Gas Surveys 

Due to the unusually high spnngtrme preapmtmn m 1995, the vadose zone w i t h  tibe M d  M e  
Area was hghly saturated The macased dl moisture copltcs~t tended to amamarc scntgas teadmge, 
milung sample c o k h o n  difficult Due to the low p e m d w b y  o f  tBe sod .ig the Mound Site 
coupled w h  high -on, the soil gas sum9 was not pwfo?lped u1 ths a m  However, &e m#ults 
of the 1993 Soil Gas Samplmg Program arcfc uscd to dete- the propmed boxzbic locatwms f a  

charactenmg the area Resuks of the 1993 sud gas rn~whgatkxi arc pneaated m F q p e  3 13-2 

3 134 subsurtcroe sorl SMnplhlg 

Subsurface soil samplurg from the Mound Site area was the fitlal step of the eharacmizahcm adivltlcs 

Four boreholes were sited rn the center d the bighest areas of VUC confamm&on rdenbfisd by the 
1993 soil gas samphg Two boreholes were placed along the west edge o f  tbe &land Sate ami the 
other two boreholes were placed rn the southcast comer of the site, m e  08 &e c i ~  d e  of &e Central 
Avenue Qtch and the other on the west side of the d~tch Lithologic de&pt~ms o f  each borehie are 

presented m Exhibit 3 13 B In additlon, SIX boreholes were dnlled rn&o the M a d  stte arrd sampled 
during the OU 2 Phase II RFI/RI rnveshgataem Data from all ~ v e s ~ ~  devatecl levels of 
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organic compounds, metals and radionuclides Figure 3 13-3 shows the boreholes and wells that 
charactenze the Mound site 

Organic Compounds 

Methylene chlonde (range 
detected at concentrations greater than the RFCA Subsurface Soil Actron Levels but less the PPRGs 
for subsurface soils, construction worker scenano as presented in Table 3 13-1 

19-44 pgkg) and tetrachloroethene (range 220-760 pgkg) were 

I Metals 

Antimony (range 20 0-22 4 mgkg), arsenic (20 mgkg), banum (390 mgkg), cadmum (range 
1 3-3 3 mgkg) calcium (range 64 700-254 OOO mgkg), copper (344 mgkg), iron (66,200 mgkg), 
manganese (1 610 mgkg), strontium (487 mgkg) and zinc (232 mgkg) concentrations exceeded the 
background UTL,, values as presented in Table 3 13-2 

Radionuclides 

Gross alpha (90 51 pCdg), gross beta (151 pCdg), amencium-241 (0 05-0 36 pCdg), cesium-137 
(0 4-2 3 pCdg), plutonium-239/240 (0 03-2 6 pCdg), uranmm-233/234 (18 41 pCdg), uranium-235 
(1 38 pCdg) and uranium-238 (range 2 0-91 03 pCdg) exceeded background m, values (see 

Table 3 13-3) The observed cesium-137 (range 2 1-4 7 pCdg), uranmm-233,234 (18 41 pCdg), 
and uranium-238 (91 03 pCdg) activities exceeded the PPRG for subsurface soils, construction 
worker scenano as shown in Table 3 13-4 1 
3 13 5 Groundwater I 
There are several wells located ln the Mound Site Area Elevated levels of organics, metals and 
radionuclides were observed 

Organic Compounds 

Tetrachloroethene concentrations (range 
concentrations (range 260-950 pg/L) exceeded the Tier I Groundwater Action Levels as presented 
in Table 3 13-5 Concentrations of methylene chlonde (range 6-72 pg/L), tetrachloroethene, 
tnchloroethene (range 6-1 10 pg/L) 1 1-Dichloroethene (range 9-48 pg/L) carbon tetrachlonde 

(range 7-12 pgL) chloroform (340 pg/L) and vinyl chlonde (range 55-200 pg/L) exceeded the 
RFCA Tier I1 Groundwater Action Levels as shown in Table 3 13-6 

600-2 300 pg/L) in well 1987 and vlnyl chlonde 

@ 
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Dissolved alummum (raage 30,100-38300 mg/L), dissolved h u m  -(range 371-504 mglL), 
Qssolved copper (43 3 mg/L), dwolved mn (36,900 mg/L), h o l v d  & (mnge- 3fn -362 
total manganese (mge 261-475 mg/L), drssolved potassium (mnp 5BO-9750 IlqglL), rfissolved 
thalhum (1 1 6 mg/L), total tbm (1 1 6 m%/L), and d1~~01vcd me (175 n?lJt) cxoaodsd RFCA 
Tier II Groundwater Act~on h d s  (see Table 3 13-5) These nwal cuncsm- did aot exceed 
the RFCA TEr I Groundwater Actton L e d  or the surfke waterPPR@ faraaop-qace ggmptor 
as presented in Table! 3 13-7 

+ I  
s 

Radionuclides 

Dissolved gross alpha (862 si), dissolved gross beta (zap 5342kpCi#L)), ummun-233/234, 
(range 2 8-8 23 pCfi), and usamum-238 (rat* 0 92 -270 gKX€.J ast&ks ueeeded the RFCA 
Tier II Groundwater Actlon Levels as prestntcd in Tabie 3 134 Thc& rrdionudrde d e s  did not 
exceed the RFCA Tier I Groundwater Acbm b m l  or the PPRGs for SgIfWx water, opcn-spacc 
receptor 

3 13 6 Summary 

The data collected from the borehoks w e n  codmed wth data froin pnvf;ras snves&ptmm for 
companson to background concentrations negohated cleiraup levels aad PPRGs Thrse orgamc 

compound co-ons and one radmnuchde activity exceeded lhe KFCA Skbsudb soll Actron 
Levels Ten Hletal concentrations and eigbt mhmuchde nctmtres exceedat 0e tmbsur€- d s  

background UTL, values 

There were no metals or radr0nuclxde.s dttectcd mth caneentratlons or actlnttea ex- she RFCA 
Tier I Groundwater Achon Levels or the PPRGs for surface water opem-s~  
seven organic compounds detected with conceatratlans that e x d  the &A Tier TI Ground- 
Achon Levels Nme metals had canoentraRions e x d g  the RFCA TMX II onwndwater ActIon 
Levels and four nuhonuclrdes had a c b v i t ~ ~  exceedmg the RFCA Tier €I onwndwatet Actton Levels 
There were two organic compounds detected ex-g the E A  Tier I Gmmdwater Action Levels 

Thm werri 

In adhtmn, a groundwater p€ume unpactmg South Walnut Creek ebove ttnS RFCA Surface Water 
Achon Levels The Mound !%e is beheved to be the soulcct A mnedd actmn JS mdicatwt, But the 
extent of contammatlola in the vicmlty of the Mound Site requms fnaher m v e s b g h  to Betennme 
the volume of contammated mil to be remediated Mound Srts sumnuu'y M'E is pnsented m 
Table 3 13-10 
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Antimony 
Arsenic 
Banum 
Cadmium 
calc6um 
copper 
IrOn 

Manganese 
Strontium 
Zinc 

G-alpha 
GrOSSBeta 

Amgncium-241 
Cesium-1 37 
Plutonium-239/240 
Uranium-233f234 
Uraruum-235 
UranlUm-298 

Antimony 
Arsenic 
Banum 
Cadmium 
calc6um 
copper 
IrOn 

Manganese 
Strontium 
Zinc 
G-alpha 
GrOSSBeta 

Amgncium-241 
Cesium-1 37 
Plutonium-239/240 
Uranium-233f234 
Uraruum-235 
uranium-238 

AAethytsne chloride 
TettachImthene 

M.dh 
@materthanFNcA 
Tar fl Gtenelards 

Methylenechhi~& 
Tetmhloroethene 
Trtchloroethene 
1 , l  -Dwhlomethene 
carbon temchbride 
Chloroform 
vinyl Chloride 
Aluminum 
Barium 

lrOn 

Lead 
Manganese 
Potassium 
Thal2ium 
anc 

Copper 

d) 



I .  

\RACTERISTICS 
Volume (cy) Metallic Plume 

Objects 
Present 

unknown No Possible VOC 
I 

Dlurne 

TABLE 3.13-10 MOUND SITE SUMMARY INFORMATION (continued) 

Length (ft) Width (ft) Depth (ft) 

~~ ~ ~ 

175 I 1 5 0  I unknown 

N Q h  

Physical charactenstics are based on aenal photographs and information from the HRR 

RFCA subsurface soil action levels have not been determined for benzoic acid and 2-butanone 
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Mound She Historical Releaas RapW lnfomatlon 



IHSS Rcfcimm Numbcr 113, O p r a b l ~  Umt 2 

UmtNamc MoundAm 

August 1954 - Scptcm'bcr 1958 

In Apnl 1954, thc moundmg of contaminarcd conbustlblc w m s  fi>m Buddmg 444 wi?s suggested as n mcrhod 
of dlsposal ' The mound was devcloped by Gigging a shallow trcnch. digrung drums m mws. and covenrig tiicrn 
wth sod with the &wig bund silt cxlcnding a h v c  imual ground levcl RFP phoropphs2 from Apnl 21, 
1954, show the mounding of the fin7 8 6 9  drum? of contammated wastcs from Buildmg 444 The drums had 
been shlppcd to the mound m a  betwccr~ Apnl 12, 1954, and Apd  21, 1954 ' Several drums had pnholc IC& 
at the m e  of bund '& 

Moundmg acnvlues conriqued unul September 1958 D r m  from Buildmg 444, Bulding 888, Building 883 
Budding 774, and Budding 776 werc p l u d  in the mound D~ffercnt sides of the mound WTE o ' n u l  
pendically for dlspovti~ 1 of drums Mcr Scplcmber 1958. addlnonal drums werc moved to the motuI rim 
but not placcd IXI Obt: In July 1959 thcy were movcd to thc 903 Pad arca w h c h  WLS b c c ~ r  mg 
established as a d r m  stnngc arts' Thr burning of uraiuumConmnmLcd oll becamc an acccpublc m e r h d  of 
dispsal  ~II  1959 m d  momdrag  HL?S dcxnclriurxl ' 

iound 

On Fcbruary 9, 1959 onc drum of  liquid w a s r  frurn Budding 776 was punctured at the mound Additiondlj, 
two trucks wcrt conmiinared to a level , T a m  than 100,GOO cpm and wcrc clcancd at Building 774 Onc 
Service dqxutment m'plo)cr,'s d m s  v e x  c o n m r n d w d  as well and clcancd at Building 776 OQ: dnm, of 
liquid was& hrn Bui'di?:: SSl 1caI.d 2 [  riic m o m d  in Apnl 1960 l o  

Contaminauon resultcd from organic Iiouid v.zms R a d i o m v c  elcrncrits of the wastc werc rn Uic fo 7~'s of 
depleted uranium and ennchcd urariiurr kith wrnc lirrited plutoniui.1 lo  As a reSult of the p~ncrurcci dr,ivi m 
February 1959, an u n h o - v n  m o m L  of wil ir Lnc mound area was coptammated to a level grcater C m  103,G30 
CPm 

The p u n d  and pallets had lcvclh cf roIiramlnauon grcakr than 100 OOO cpm due to thc hquid L 2: 
Bwlding 881 thar lcakcd in Apnl 19M 
found demhng rhe rc:ul[s of ttic clpaung cffon 

tm:n 
The a x a  was roped off pcndmg clcarung " No docuinmnimm w a s  

Best Available Copy 



R c w n s c ?  to O i x n h o n  or O c c u m n c c  

On Augu\t 26, 1 9 5 4 ,  soil samplcs wcrc taken from a barn1 burial sitc l o z t c d  s o u t h c a L  of  Budding 991 I J  5911 

contarm~tcd as a result of the pmcrurcd drum m F c b r u r y  1959 was rcmovcd to n lcvcl  of 1 GOO cpm r tils 

contaminated soil w;ts associated with h mound and riot Trcncti No 1 h a u w  thc W n c h  was not a m \  ,itcd 
unul N o v c m k r  1954 

On Apnl 14, 1970. excavauon of the mound began. N1 drums wcrc rcmovcd by the cnd of May 1970 
Appmxmatcly  10 p c m t  of  the d m s  WCE thought to havc holcs No d c t x w b l c  alpha contammanon bas 
found m the soil at the tune of  removal Solid matenal was shppcd offsitc for bund Drums with liquid5 wcrc 
scnt to Budding 774 for processing Those that wcrc l c a k n ;  at tfic umc o f  cxmvauon wcrc pumpccf mto sound 
drums before p m s n n g  m Building 774 Empty d n m  w ~ r c  boxcd uith a t x o b n t  mntcnal and shipped for 
off-site bund No pcrsotmel or equipmcnt c o n m i m u o n  rcsullcd from thc cxcnvntion of thc mound an$ no 
ruhomc c o n m m m o n  was dctcctcd Soil from thc cxcavauon wzi p d c d  and c x c c u  w x  placed in rtic P r ~ ~ c n r  
Landfill Four W L ~  wcrc dnllcd in thc four comcrs of thc mound arca for gmdndLbanrcr inomtonng’ 

Fate of Conwtucnt? Rclcased t0 Envirnnmcnt 

A t  oic nmc of iruhal mounding of drums i t  wa.s belicvcd thx any v’atcr lcnching rhc m a f m d  conuincd i n  tfic 
drums would tiavc draincd into thc gully nonh of the mound kcnu\c o f  Ciic natural mpgr i ip tuc  slopc Thc F u l l y  
also rcccivcd x w a g c  Ucaancnt plant c f f lucnt  Any activitv nor rcmovcd by rhc w i l  tfic mound and tticn 
c a m c d  by w a w  to thc gully would havc txxn  ddutcd by t ! ~  cmucnt  And thc rCt:ntion ponds ’ T h c x  rcrcriLion 
p n d s  havc k c n  monitorcd since rfic b c p n i n g  of plmr opcrxion? M i g m i n g  coriLxiiiizn& \vou’d havc b cn 

Iffcmnriatc from th impact o f  thc 933 ?ad ,?ma. * 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

I 

i l  
FORM GTJA (REV. 2) 1 

ROCKY FLATS PLA T BOREHOLE 
Borehole Number 
Location - Nod Area. 
Date 
Geologist 
Drilling Equip Sample Type 

Company 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. . 

NOTES General USCS IS modriied for this log as follows 
Matenais amounts are eamared by % volume instead o f  % weight. 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 
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US. DEPARTMENT OF, ENERGY ROCKY FLATS P M T  ; 
5 - P  . FORM GTJB (REV. 2) 

- - .. 

.- * 
WCW 

..c L - - 
Company 

- .. - 
Rig Geologist. &&q 

c 

0-2' f i  = 

I 

6-8' m= 

0 

c 

NOTES 



a 

a 

ROCKY FLATS PLANT BOREHOLE LOG 0 0  (pyfj- 0 6 I P A G d 9 F i i &  
Borehole Number Y 14Y 

Geologist Company WCF3 P r o j e c t ~ o  fl&L 
Location - North East. 
Date slir14$ , . 

Drdiing Equip Sample Type w P&&QOA core 

n I 

.A 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
t 

FORM GT.1A (REV. 2) 

-- - E G G  LOGGING SUPERVISOR 
APPROVAL 

L 

DATE 

N O E S  General Us= IS modified for this log as follow 

* 
SAMPLE DESCRIPTION 

. 
c 

\ \ \  , \ - fl 

Materials amounts are estlmaed by % volume instead ol % WelgM 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possible 



I *  

r, 
u.s * D E P ~ T X E N T  OF ENERGY ROCKY FLATS p m - r  ; FORM GT.1B (REV. 2) 1 

- e  - -  

a 

(I 

I t 
6 

NOTES 

--. . - - - %  . 

I 



a 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

e 

a 

ROCKY FLATS PLANT BOREHOLE 
Borehole Number q2qr 
Location - North East 
Date slIt,c( f 
Geologist K/V\ cha (JP 
Drilling Equip wL\e &5i" 

PAGE 10~2  

4 
1 

Company 

- -  
EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

c 

4 SAMPLE DES C R I PTI 0 N 

t 
t 

' *  

N O E S  General USCS IS modlfied for this log as follows 
Materials m o u r n  are edmated by X volume instead o f  % weight 
(I) Badly broken core actuate footage rneaSurernentS not possible 
(2) Core breaks Cannot be matched atCurate footage rneasurmenS not possible 

------a-- 
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U S . " I ) E ~ ~ ~ N T  OF ENERGY ROCKY FLATS 3 PLANT -. ; , FORM G T l B  m V .  2) 

LOG 0 1  -061 - P A G E J - O F 2 .  

Borehole Nurnbei 3.d- \-$42.i5 1 -  

,<e- 

Date 

Rig Geologrst Company 
-. - 

. / I  - -  
&-a 

3-3 r 

I I  

6- 
' .  

I - w  

NOTES 

- 
, -_,. . 

'-7 
.i 
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a 
, 
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e 

.. 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.u (REV. 2) 

. 7 ,  ( I  I 1 

ROCKY NT BOREHOLE 
Borehole Number 

Sample Type 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

c 

NOTES General USCS I$ modified for thls log as follows 

SAMPLE DESCRIPTION 

L 
I 

* 

MaleMis amounts are estrrnafed by % volume instead d % weight 
(1) Badly broken a x e  accurate footage measurements not possible 
(2) Core breaks cannol be matched aaaxate footage measurementf not posuble 



I 
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U S  DEPARTMENT OF ENERGY ROCKY FLATS -. PLAh”r I! F O G  GT.IB (REV. 2) 

14-12‘ 

I -  
t 

b 

6’ 

I t 

Ia-cp 
NOTES 

c 

i 



FORM GT.m (REV. 2) 
t 

\.s: DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
I 

ROCKY FLATS PLANT BOREHOLE LOG 0 2 4  0 5 9  
Borehole Number CfES 

PAGE 1 OF& ~ 

Surface Eleva I( n 

Total Depth 
Company Project NO 
Sample Type 

Location - North 

-_ -< 
EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

s 

. . 

I .  
J \ . d \  

N O E S  General USCS IS modified lor this log as rollows 
Mateds  amounts are edmared by % volume instead of % weioM 
(1) Badly broken core accurate footage measurements not possible 
(2) Core breaks cannot be matched accurate footage measurements not possrble 
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(I 

k b&Si DEPARTMENT OF ENERGY ROCXY FLATS P U T  FORM GTJB (REV. 2) 
~ -* -- 1 .  

PRELIMINARY WELkSJTE FIELD .) LOG """/ bcLfv' uQ PAGE+OF& 

Borehole Numbe; Mf5 ' _  (-3 
- LAJcn I" - 

. -  Date 

Rig Geologist [Wi- Company. 

- 

- a -  

. I  

I 

I 

' f-6 

I 

4 

NOTES 



U.S. DEPARTWNT OF ENERGY ROCKY FLATS PLANT FORM GT.U (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG OzSl 
Borehole Number I4395 Surface Elevati 
Location - North 

Total Depth 
Company 
Sample Type 

Project NO W-2 
- . .  

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

. . 

I 20 I 
b\’ NOTES General USCS IS modified for this log as follows 

Matenals amounts are earnaxed by % volume insread of % weight. 
(1) Badly broken core accurate foolage measurements not passible 
(2) Core breaks cannot be matched accurate footage measurements not possible 
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a 

n 

U.S. DEPARTMENT OF_ ENERGY ROCKY FLATS -. 
- *  p271w# I" GT.lB W Y .  2) 

. 

L 

NOTES 

- 
- , .  . 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

- 

FORM GT.U (REV. 2) I 
c 
I 

ROCKY FLATS 
Borehole Number Surface Eleva 
Location - North East. Area 
Date /V)% . Total Depth 1x0' 
Geologist Company W f  B Project NO BO2 
Drilling Equip Sample Type r. CMh n@& r OW 

NT BOREHOLE LOG 0 3  

- = _  EG&G LOGGING SUPERVISOR 
APPROVAL 

. 

ti* I 

DATE 

SAMPLE DESCRIPTION 

. .  
v \  

NOTES General USCS ts modified for this iog as follows 
Materials amounts are estmared by % volume instead cd % weight 
(1) Badly broken core accurate lootage measurementS not possible 
(2) Core breaks cannot be matched accurate b a r a g e  measurements not possible 



(i 

U.S. DEPARTMENT OF ENERGY- ROCKY FLATS PLAhi' I 
3 

I '  

0-2 

I 

NOTES 

. _- 
e 
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a 

.. I 
U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

I 
FORM GT.3.A (REV. 2) I 

PAGE 2  OF^ ROCKY LOG 03 0 6 1  
East 

I41LiC. , /5 cp 
Geologist Company W C e S  Project NO 
Drilling Eauip Sample Type rn&nLjOIIJ r o R  

Borehole Number 

Total Depth 

EG&G LOGGING SUPERVISOR 
APPROVAL 

. 
DATE 

(fs 
. 

SAMPLE DESCRIPTION 

. . 

NOTES General USCS IS modified for this log as follows 
Matenals amounts are esumaed by % volume instead d % wecgtrt. 
(1) Badly broken care accurate tootage measurements not possible 
(2) Core breaks cannot be matched accurate footage measuremens not posuble 

(91 I - P ~ I Y ~ Y I Y ~ E I  GT 1 A V U W l m  
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U.S. DEPARTMENT OF ENERGY ROCKY FIATS P U T  I 
3 - p n  FORM GTJB (REV. 2) 

I 

PRELIMINARY WE+LSITE FfELD -8 LOG a3 7 / w  

Date r11dW Borehole Number: [q4?+?. - (-3 
PAGE&& 

I\ i - LileFr .- - 
-h L - - - -- 

Rig Geoiogist DK /\ltc;bolsoh Company 

t 

I 

e 

. 

c 

I 8 0  

NOTES 

\ 



RIVER-96-0044 LmT 
Drajl Trench and Mound Site Charactertamon Report 

4 0 CONCLUSIONS 

The Trenches and Mound Site charactemtion project successfully identified trenches and sites 
where a remedial action may be required as there are contammants above the recently negotiated 
Action Levels defined in the RFCA The mvestigation also identified areas where more 
information is requlred m order to determine whether a site will require remedial achon, or where 
more mformation is required to better define the type and sue of a remedial actron Fmlly, 
trenches were identified that should not requve remedial action 

4 1 AREAS REQUIRING REMEDIAL ACTION 

Analytical data from the Ryan’s Pit, and Trench T-4 exceed the RFCA Subsurface Soil Action 
Levels and Tier I Groundwater Action Levels and these sites probably must be remediated 
Previously reported data for Trench T-3 also indicated the need for a remedial action 
Analytical data from the Mound Site indicates several exceedances of the RFCA Subsurface Soil 
Action Levels and the RFCA Tier I1 Groundwater Action Levels Additionally, the 
contammation source remainmg at the Mound Site is unpacting surface water m Woman Creek 
Ryan’s Pit, and Trench T-4 have already been removed as accelerated actions 

4 2 AREAS REQUIRING PRE-REMEDIAL INVESTIGATION 

While the source area wthin the Mound Site has been located, the extent and volume of 
contaminated matenal must be delineated in order to effectively plan a remedial actron A closer 
spaced sampling grid is recommended to delineate the area requinng remedial action 

There are no samples taken within Trench T 1 Data is required to determine if this site is a 
source of groundwater contaminahon, to design the most appropriate remedial action, and to 
determine how to manage the resulting waste Due to the potenhal for encountering pyrophonc 
materials, the samplmg should proceed cautiously 

A RFCA Subsurface Action Level has not been determined for benzoic acid or 2-butanone 
Trench T-7, Trench T-8, Trench T-10, Trench T-11, and Trench T-13 have low levels of 
benzoic acid and 2-butanone present and the analytical data will need reevaluation when the 
Subsurface Soil Acbon Levels are negotiated 

September 1996 4- 1 



RF/ER-96-0044 Uh' 
Drafl Trenches and Mound Site Characteruation Report 

4.3 AREAS NOT REQUIRING REMEDIAL ACTION 

Many of the sites investigated did not reveal contamination at levels sufficient to justify remedial 
actions In several cases, only one analyte was above action levels at a site Therefore, these 
sites are recommended to be closed without remedial actions 

Trench T-5 

Trench T-6 

Trench T-7 

Trench T-8 

Trench T-9 

Trench T-10 

There were no concentrations above any RFCA Subsurface Soil Action Levels for 
this trench There is no contaminant plume resulting from this trench and the 
area is often dry With no pathway to surface water and without a well defined 
source, it is recommended that this trench not be remediated 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Levels for this trench There is no contaminant plume resulting from this 
trench and the area is often dry With no pathway to surface water and without a 
source, this trench should not be remediated 

There was one hit of tetrachloroethene at 14 mgkg which is above the RFCA 
Subsurface Soil Action Level Without a well defined source, it is recommended 
that this trench not be remediated 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Level for this trench Without a source, this trench should not be 
remediated 

Samples analyzed from this trench contained one hit of tetrachloroethene at 16 

mg/kg which is above the RFCA Subsurface Soil Action Level There is no 
contaminant plume resulting from this trench and the area is often dry With no 
pathway to surface water and without a well defined source, it is recommended 
that this trench not be remediated 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Levels for this trench Without a source, this trench should not be 
remediated 

September 1996 

9 7  
4-2 



Trench T-1 1 

Trench T-12 

Trench T-13 

RF'ER-96-0044 UN 
Drafr Trenches and Mound Site Characterization Report 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Level for this trench without a source, this trench should not be 
remediated 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Level for this trench Without a source, this trench should not be 
remediated 

There were no concentrations above any RFCA Subsurface Soil or Groundwater 
Action Level for this trench This trench has already been at least partially 
excavated during construction of the East Access Road Without any indication 

of a source, this trench should not be remediated 

September 1996 Po 4-3 



RF/ER-96-0044 UN 
Drafr Trenches and Mound SiteCharactenzalwn Report 

5.0 REFERENCES * 
Colorado Aenal Photo Service, Order 18372 Frame 123-41, August 11 ,  1962, Frame 115-28, 
May 5, 1963, Frame 123-280, Apnl 15, 1966, Frame 27-207, Apnl29, 1967, Frame 26-386, Apnl 
10, 1968, and Frame 132-26 Apnl 25, 1970 

I 

I 

EG&G 1995a, Trenches and Mound Site Charactenzation Work Plan February 

EG&G 1995b, Phase 11 RFI/RI Report for Operable Unit No 2, 903 Pad, Mound, and East Trenches 
Area October 

EG&G 1995c, Geologic Charactenzation Report for the Rocky Flats Environmental Technology Site 
March 

EPA 1986, Test Methods for Evaluating Solid Waste PhysicaVChemcal Methods SW-846 (3rd 
Edition) Office of Solid Waste and Emergency Response, Washington, DC November I 

RMRS 1996, Completion Report for the Remediation of IHSS 109, Ryan’s Pit RF/ER-96-0034 UN 
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